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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED. WD 4 


SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. 
As used herein: 


1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support 
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason- 
or sustain life, and whose failure to perform, when ably be expected to cause the failure of the life support 
properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness. 


provided with the product, can be reasonably expected 
to result in significant injury to the user. 
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Type Number 


1N1186 
1N1187 
1N1188 
1N1189 
1N1190 
1N1195A 
1N1196A 
1N1197A 
1N1198A 
1N1344B 
1N1345B 
1N1346B 
1N1347B 
1N1348B 
1N3766 
1N3768 
1N3879 
1N3880 
1N3881 
1N3882 
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1N3889 
1N3890 
1N3891 
1N3892 
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1N3899 
1N3900 
1N3901 
1N3902 
1N3903 
1N3909 
1N3910 
1N3911 
1N3912 
1N3913 
1N3988 
1N3990 
1N5771 
1N57712 
1N6263 
BAR10 
BAR11 
BAR18 
BAR19 
BAR28 
BAR42 
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BAR46 
BAR46A 


Type Number 


BAS70-04 
BAS70-05 
BAS70-06 
BAT17 
BAT17DS 
BAT19 
BAT29 
BAT41 
BAT42 
BAT43 
BAT45 
BAT46 
BAT47 
BAT48 
BAT49 
BY214-200 
BY214-400 
BY214-600 
BY214-800 
BY214-1000 
BY233-200 
BY233-400 
BY233-600 
BY239L-200 
BY239L-400 
BY239L-600 
BY239L-800 
BY239-200 
BY239-400 
BY239-600 
BY239-800 
BYT01-200 
BYT01-300 
BYT01-400 
BYT03-200 
BYT03-300 
BYT03-400 
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BYTO8PI-600 
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BYTO8PI-1000 
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BYT11-800 
BYT11-1000 
BYT12-200 
BYT12-300 
BYT12-400 
BYT 12-600 
BYT12-800 
BYT12-1000 
BYT12P-600 
BYT12P-800 
BYT12P-1000 
BYT12PI-600 
BYT12PI-800 
BYT12PI-1000 
BYT13-600 
BYT13-800 
BYT13-1000 
BYT16P-200 
BYT16P-300 
BYT16P-400 
BYT230PI-200 
BYT230PI-300 
BYT230PI-400 
BYT230PI-600 
BYT230PI-800 
BYT230PI-1000 
BYT230PIV-200 
BYT230PIV-300 
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BYT260PI-600 
BYT260PI-800 
BYT260PI-1000 
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BYT260PIV-200 
BYT260PIV-300 
BYT260PIV-400 
BYT260PIV-600 
BYT260PIV-800 


BYT260PIV-1000 


BYT261PI-200 
BYT261PI-300 
BYT261PI-400 
BYT261PI-600 
BYT261PI-800 
BYT261PI-1000 
BYT261PIV-200 
BYT261PIV-300 
BYT261PIV-400 
BYT261PIV-600 
BYT261PIV-800 


BYT261PIV-1000 


BYT30-200 
BYT30-300 
BYT30-400 
BYT30-600 
BYT30-800 
BYT30-1000 
BYT30M-400 
BYT30P-200 
BYT30P-300 
BYT30P-400 
BYT30P-600 
BYT30P-800 
BYT30P-1000 
BYTSOPI-200 
BYT30PI-300 
BYT30PI-400 
BYTS3OPI-600 
BYT30PI-800 
BYT30PI-1000 
BYT60-200 
BYT60-300 
BYT60-400 
BYT60-600 
BYT60-800 
BYT60-1000 
BYT60P-200 
BYT60P-300 
BYT60P-400 
BYT60P-1000 
BYT71-100 
BYT71-200 
BYT71-400 


BYT71-600 
BYT71-800 
BYT71F-100 
BYT71F-200 
BYT71F-400 
BYT71F-600 
BYT71F-800 
BYV10-20 
BYV10-20A 
BYV10-30 
BYV10-40 
BYV10-60 
BYV52-50 
BYV52-100 
BYV52-150 
BYV52-200 
BYV52PI-50 
BYV52PI-100 
BYV52PI-150 
BYV52PI-200 
BYV255-50 
BYV255-100 
BYV255-150 
BYV255-200 
BYV255V-50 
BYV255V-100 
BYV255V-150 
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BYV54-50 
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BYV541V-100 
BYV541V-150 
BYV541V-200 
BYW08-50 
BYW08-100 
BYW08-150 
BYW08-200 
BYW29-50 
BYW29-100 
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BYW29-150 
BYW29-200 
BYW29F-50 
BYW29F-100 
BYW29F-150 
BYW29F-200 
BYW29M-200 
BYW51-50 
BYW51-100 
BYW51-150 
BYW51-200 
BYW51F-50 
BYW51F-100 
BYW51F-150 
BYW51F-200 
BYW51M-200 
BYW77-50 
BYW77-100 
BYW77-150 
BYW77-200 
BYW77M-200 
BYW77P-50 
BYW77P-100 
BYW77P-150 
BYW77P-200 
BYW77PI-50 
BYW77PI-100 
BYW77PI-150 
BYW77PI-200 
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BYW78-150 
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BYW81-200 
BYW81M-200 
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BYW81P-50 
BYW81P-100 
BYW81P-150 
BYW81P-200 
BYW81PI-50 
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BYW81PI-150 
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BYW88-300 
BYW88-400 
BYW88-500 
BYW88-600 
BYW88-800 
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BYW92-50 
BYW92-100 
BYW92-150 
BYW92-200 
BYW98-50 
BYW98-100 
BYW98-150 
BYW98-200 
BYW99P-50 
BYWS99P-100 
BYW99P-150 
BYW99P-200 
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BYW99PI-100 
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BYW99PI-200 
BYW100-50 
BYW100-100 
BYW100-150 
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BYX61-100 
BYX61-200 
BYX61-300 
BYX61-400 
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BYX63-600 
BYX64-600 
BYX65-50 
BYX65-100 
BYX65-200 
BYX65-300 
BYX65-400 
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DTV32-1000A 
DTV32-1200A 
DTV32-1200B 
DTV32-1500A 
DTV32-1500B 
DTV32F-1200A 
DTV32F-1200B 
DTV32F-1500A 
DTV32F-1500B 
DTV64-1200C 
DTV64F-1200C 
ESM243-50 
ESM243-100 
ESM243-200 
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ESM244-100 
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ESM765-800 
ESM765PI-600 
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J1N3768-80 
JBW88-40 
JBW88-60 
JBW88-80 
JBY233-20 
JBY233-40 
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JBY239-40 
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JBY239-80 
JBYT01-20 
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JBYT01-40 
JBYT03-20 
JBYT03-30 
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JBYT08-20 
JBYT08-30 
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JBYT08-40 
JBYT12-20 
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JBYT12-40 
JBYT12-100 
JBYT16-20 
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JBYT30-20 
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JBYT30-40 
JBYT30-100 
JBYT60-20 
JBYT60-30 
JBYT60-40 
JBYT60-100 
JBYT71-20 
JBYT71-40 
JBYT71-60 
JBYT71-80 
JBYW29-10 
JBYW29-15 
JBYW29-20 
JBYW51-10 
JBYW51-15 
JBYW51-20 
JBYW77-10 
JBYW77-15 
JBYW77-20 
JBYW78-10 
JBYW78-15 
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JBYW80-10 
JBYW80-15 
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JBYW81-10 
JBYW81-15 
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JBYW92-10 
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JBYX64-20 
JBYX64-40 
JBYX64-60 
JESM244-20 
JESM244-40 
JESM244-60 
JESM765-20 
JESM765-40 
JESM765-60 
JESM765-80 
JSBYT01-20 
JSBYT01-30 
JSBYT01-40 
JSBYT03-20 
JSBYT03-30 
JSBYT03-40 
JSBYW98-10 
JSBYW98-15 
JSBYW98-20 
JSBYW100-10 
JSBYW100-15 
JSBYW100-20 
JTA106 
JTA112 
JTA206 
JTA212 
JTAS06 
JTA512 
JTA806 


JTPS630 
JTPS640 
JTPS735 
JTPS745 
JTPS1035C 
JTPS1045C 
JTPS1535 
JTPS1535C 
JTPS1545 
JTPS1545C 
JTPS2035C 
JTPS2045C 
JTPS3035 
JTPS3035C 
JTPS3045 
JTPS3045C 
JTPS6035 
JTPS6035C 
JTPS6045 
JTPS6045C 
JTPS8035 
JTPS8045 
MTV32-400A 
MTV32-600A 
PFR850 
PFR851 
PFR852 
PFR854 
PFR856 


Type Number 


Type Number 


STPR320F 
STPR510D 
STPR510F 
STPR520D 
STPR520F 
STPR610CF 
STPR610CT 
STPR620CF 
STPR620CT 
STPR810D 
STPR810F 
STPR820D 
STPR820F 
STPR1010CF 
STPR1010CT 
STPR1020CF 
STPR1020CT 
STPR1210D 
STPR1210F 
STPR1220D 
STPR1220F 
STPR1510D 
STPR1510F 
STPR1520D 
STPR1520F 
STPR1610CT 
STPR1620CT 
STPR2410CT 
STPR2420CT 


JTA812 

JTA1206 
JTA1212 
JTA1512 
JTA2006 
JTA2512 
JTA3006 
JTA4512 
JTA6006 
JTB106 

JTB206 

JTB506 

JTB806 

JTB1206 
JTB2006 
JTB3006 
JTB6006 
JTPS320 
JTPS330 
JTPS340 
JTPS620 


PLQO8 
PLQ1 
SMBYT01-200 
SMBYT01-300 
SMBYT01-400 
SMBYT03-200 
SMBYT03-300 
SMBYT03-400 
SMBYW02-50 
SMBYW02-100 
SMBYW02-150 
SMBYW02-200 
SMBYW04-50 
SMBYW04-100 
SMBYW04-150 
SMBYW04-200 
STPR310 
STPR310D 
STPR310F 
STPR320 
STPR320D 
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STPS120E 
STPS130E 
STPS140E 
STPS160E 
STPS220CE 
STPS230CE 
STPS240CE 
STPS260CE 
STPS320S 

STPS320U 

STPS330S 

STPS330U 

STPS340S 

STPS340U 

STPS620CF 
STPS620CT 
STPS630CF 
STPS630CT 
STPS640CF 
STPS640CM 
STPS640CT 
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STPS735D 
STPS735F 
STPS745D 
STPS745F 
STPS745M 
STPS1035D 
STPS1035F 
STPS1045D 
STPS1045F 
STPS1045M 
STPS12035T 
STPS12035TV 
STPS12045T 
STPS12045TV 
STPS1535CF 
STPS1535CT 
STPS1535D 
STPS1535F 
STPS1545CF 
STPS1545CM 
STPS1545CT 
STPS1545D 
STPS1545F 
STPS2035CF 
STPS2035CT 
STPS2045CF 
STPS2045CM 
STPS2045CT 
STPS3035CP 
STPS3035CPI 
STPS3035CT 
STPS3045CM 
STPS3045CP 
STPS3045CPI 
STPS3045CT 
STPS3045M 
STPS4045CP 
STPS6035CP 
STPS6035CPI 
STPS6045CP 
STPS6045CPI 
STPS16035T 
STPS16035TV 
STPS16045T 
STPS16045TV 
STPS20100CT 
STPS24035T 
STPS24035TV 
STPS24045T 
STPS24045TV 


STPS80100TV 
STTA506D 
STTA506F 
STTA506M 
STTA512D 
STTA512F 
STTA806D 
STTA806DI 
STTA806M 
STTA812D 
STTA812DI 
STTA1206D 
STTA1206DI 
STTA1206M 
STTA1212D 
STTA1512P 
STTA1512PI 
STTA2006M 
STTA2006P 
STTA2006PI 
STTA2512P 
STTA3006P 
STTASOO6PI 
STTA5012T1 
STTA5012T2 
STTAS012TV1 
STTA5012TV2 
STTA6006T 1 
STTA6006T2 
STTA6006TV1 
STTA6006TV2 
STTA9012T1 
STTA9012T2 
STTA9012TV1 
STTA9012TV2 
STTA12006T1 
STTA12006T2 
STTA12006TV1 
STTA12006TV2 
STTB506D 
STTB506F 
STTB506M 
STTB806D 
STTB806DI 
STTB806M 
STTB1206D 
STTB1206D! 
STTB1206M 
STTB2006M 
STTB2006P 
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STTB2006PI 
STTB3006P 
STTB3006PI 
STTB6006T 1 
STTB6006T2 
STTB6006TV1 
STTB6006TV2 
STTB12006T1 
STTB12006T2 
STTB12006TV1 
STTB12006TV2 
TMBAT49 
TMBYV10-20 
TMBYV10-20A 
TMBYV10-30 
TMBYV10-40 
TMBYV10-60 
TMM5711 
TMM5712 
TMM6263 
TMMBAR10 
TMMBAR11 
TMMBAR19 
TMMBAR28 
TMMBAT19 
TMMBAT29 
TMMBAT41 
TMMBAT42 
TMMBAT43 
TMMBAT45 
TMMBAT46 
TMMBAT47 
TMMBAT48 
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Cc. 
Co 
di¢/dt 
a 
S| 
| Ie 
IF(av), lo | 
lF(RMS) 
l-M 


Tc, Tcase 
tr 
tiRM, ta 
qj 
TL 


| 
| Rth(j-l) 
| 


mS) 
3 
vU 
s 
in Re a cece et Al CALEY, aoa 


Overvoltage coefficient 

Junction capacitance 

Rate of decrease of forward current 
Duty cycle 

Frequency 

Forward continuous current 
Average forward current 

RMS forward current 

Peak forward current 

Repetitive peak forward current 
Surge non repetitive forward current 
Maximum peak forward current 
Continuous reverse laekage current 
Peak reverse recovery current 


Test point of reverse recovery time on reverse recovery current 


Power dissipation 

Total power dissipation 

Reverse recovery charge 

Stored charge 

Dynamic resistance 

Load resistance 

Coupling thermal resistance 
Junction-ambient thermal resistance 
Junction-case thermal resistance 
Junction-leads thermal resistance 
Junction-substrate thermal resistance 
Softness factor 

Ambient temperature 

Time between Irm and zero crossing 
Case temperature 

Forward recovery time 

Time after IRM is reached 

Junction temperature 


Maximum lead temperature for soldering 


Minority carrier life time 


Operation temperature (at zero dissipation) 


Pulse width 

Reverse recovery time 

Storage temperature 

Breakown voltage 

Forward voltage 

Peak forward voltage 

Transient peak forward voltage 
Continuous reverse voltage 
Transient peak reverse voltage 
Repetitive peak reverse voltage 
Non repetitive peak reverse voltage 
Peak working reverse voltage 
Threshold voltage 

Thermal impedance 
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SELECTOR GUIDES 


HIGH VOLTAGE ULTRA-FAST DIODES (cont'd) 


P/N Package 
(A) 700 
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SELECTOR GUIDES 


DEFLECTION DIODES 


IF(av) Varn (V) 
P/N Package Page 
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POWER SCHOTTKY DIODES 


IF(av) VRRM (V) 
Package Page 
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SELECTOR GUIDES 


POWER SCHOTTKY DIODES (cont'd) 


IF(av) 
Package 
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SELECTOR GUIDES 


SCHOTTKY SIGNAL DIODES 
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SELECTOR GUIDES 


SCHOTTKY SIGNAL DIODES (cont'd) 


TMMBAT48 MINIMELF 
BAT49 DO41 


TMBAT49 MELF 


10/13 {7 SGS-THOMSON 
S/ J MICROELECTRONICS 
20 


SELECTOR GUIDES 


HIGH VOLTAGE STANDARD PLANAR TECHNOLOGY 
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HIGH VOLTAGE FAST MESA TECHNOLOGY 


IF(av) VRRM (V) 
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SELECTOR GUIDES 


HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
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SELECTOR GUIDES 


HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY (cont'd) 


me [=| 
Package F100 | 150] Page 
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CROSS REFERENCES 


POWER RECTIFIERS and SCHOTTKY DIODES 


SGS-THOMSON | SGS-THOMSON 
DIRECT SIMILAR 
REPLACEMENT | REPLACEMENT 


SGS-THOMSON | SGS-THOMSON 
DIRECT SIMILAR 
REPLACEMENT | REPLACEMENT 


INDUSTRY 
PART NUMBER 


INDUSTRY 
PART NUMBER 


1N4942 
1N4942GP 
1N4944 
1N4944GP 
1N4946 
1N4946GP 
1N4947 
1N4947GP 
1N4948 
1N4948GP 
1N5615 
1N5615GP 
1N5617 
1N5617GP 
1N5619 
1N5619GP 
1N5621 
1N5621GP 


BY229-600 


BY329F-1200 
BY329-1200 
BY359F-1500 
BY359-1500 


BYD33D 
BYD33G 
BYD33J 
BYD33K 
BYD33M 
BYP101 
BYP102 


BYT 11-600 


BYT11-600 


BYT11-600 


BYT11-800 


BYT11-1000 


STTA/B806D 
DTV64F-1200C 
DTV64-1200C 
DTV32F-1500A/B 
DTV32-1500A/B 


STTA1512P 


BYT 11-600 


BYT11-600 
BYT 11-800 
BYT11-1000 
BYW98-200 
BYT03-400 
MTV32-600 


DTV32F-1200A/B 
DTV32-1200A/B 


BYT11-800 


STTA2512P 


BYT60P-600 
BYT60P-800 
BYT79-500 
BYT85-1000 
BYT85-600 
BYT85-800 
BYT230PIV-1000 
BYT230PIV-600 
BYT230PIV-800 
BYT231PIV-1000 
BYT231PIV-600 
BYT231PIV-800 
BYT260PIV-1000 
BYT260PIV-600 
BYT260PIV-800 
BYT261PIV-1000 
BYT261PIV-600 
BYT261PIV-800 
BYV7-250 
BYV27-100 
BYV27-150 
BYV27-200 
BYV27-50 
BYV28-100 
BYV28-150 
BYV28-200 
BYV28-50 


STTA/B6006P 


STTA/B506D 


STTA/B6006T V2 


STTA/B6006TV1 


STTA/B12006TV2 


STTA/B12006TV1 


BYW99P-50 


BYT08-300 
BYT08-400 


BYW51-100 
BYW51-150 
BYW51-200 
BYW51-50 


BYT60P-1000 
STTA/B1206D 
BYTO8P-1000 


BYTO8P-1000 
STTA5012TV2 


BYT230PIV-100 
STTASO12TV1 


BYT231PIV-1000 
STTA9012TV2 


BYT260PIV-1000 
STTAS012TV1 


BYT261PIV-1000 


BYW98-100 


STTA/B806DI 


STTA/B806D 


STTA/B806DI 
BYTO8PI-1000 
BYTO8PI-1000 


BYR29F-600 
BYR29F-700 
BYR29F-800 
BYR29-500 
BYR29-600 
BYR29-700 
BYR29-800 
BYR79-500 
BYR79-600 
BYTO8P-1000 


BYV34-300 
BYV34-400 


BYT16P-300 


STTA/B806D 

STTA/B806D 
BYTO8P-1000 
BYTO8P-1000 


STTA/B806D 
BYTO8P-1000 
STTA1212D 


BYW99P-100 
BYW99P-150 
STTA/B1206D BYW99P-200 
BYT12P-1000 


STTA2512P 


BYV74F-600 
BYV79-100 


STTA/B2006P! 
BYW81P-100 
BYW81P-150 
BYW81P-200 


BYTS3OP-1000 
BYT30P-600 BYV79-150 
BYT30P-800 BYT30P-1000 BYV79-200 


Note. STTA/B... means STTA... or STTB.. , depending on the applications 


ky7 SES THOMSON 


STTA/B3006P 


2/ 


POWER RECTIFIERS and SCHOTTKY DIODES 


SGS-THOMSON | SGS-THOMSON 
DIRECT SIMILAR 
REPLACEMENT | REPLACEMENT 

STTA/B806D 


BYT12P-400 
STTA/B1206D 


SGS-THOMSON | SGS-THOMSON 
DIRECT SIMILAR 
REPLACEMENT ; REPLACEMENT 


BYW81P-50 


INDUSTRY 
PART NUMBER 


INDUSTRY 
PART NUMBER 


DSEI8-06A 
DSEI12-04A 
DSEI12-06A 
DSEI12-08A 
DSEI12-10A 
DSEI2x30-04C 
DSEI2x30-06B 
DSEI2x30-06C 
DSEI2x30-08B 
DSEI2x30-10B 
DSE!2x31-04C 
DSEI2x31-06B 
DSEI2x31-06C 
DSEI2x31-08B 
DSEI2x31-10B 
DSEI2x61-04C 
DSEI2x61-06B 
DSEI2x61-06C 
DSEI2x61-08B 
DSEI2x61-10B 
DSEI30-04A 
DSEI30-06A 


BYT12P-1000 
BYT12P-1000 
BYT230PIV-400 
STTA/B6006T V2 
STTA/B6006T V2 
BYT230PIV-1000 
BYT230PIV-1000 
BYT231PIV-400 
STTA/B6006T V1 
STTA/B6006TV1 


BYW29F-100 
BYW29F-200 STPR520F 
BYWs80-100 

STPRS510D 
BYW80-150 BYT231PIV-1000 
BYW80-200 BYT231PIV-1000 
BYT261PIV-400 
STTA/B12006TV1 
STTA/B12006TV1 


BYT261PIV-1000 


BYW29-200 STPR520D 
BYWe9-50 

BYW30-100 
BYW30-150 
BYW30-200 
BYW30-50 

BYW31-100 


BYW80-50 
BYW81-100 


BYT261PIV-1000 
BYT30P-400 
STTA/B3006P 


BYW31-150 
BYW31-200 
BYW31-50 


BYW77-50 


DSEI30-06C 
DSEI30-08A 
DSEI30-10A 


STTA/B3006P 


BYT30P-1000 


BYTS30P-1000 


BYT60P-400 
STTA/B6006P 


DSEI60-04A 
DSEI60-06A 
DSEI60-08A 
DSEI60-10A 
EGP10A 
EGP10B 
EGP10C 
EGP10D 
EGP10F 
EGP10G 
EGP20A 
EGP20B 
EGP20C 
EGP20D 
EGP20F 
EGP20G 


BYW51F-100 STPR1610CF 
BYW51F-200 

BYW51-100 

BYW51-200 

BYW80F-100 


BYW80F-200 


BYT60P-1000 
BYT60P-1000 
BYW100-50 
BYW100-100 
BYW100-150 
BYW100-200 
BYT01-300 
BYT01-400 
BYW98-50 
BYW98-100 
BYW98-150 
BYW98-200 
BYT03-300 
BYT03-400 
BYW98-50 


BYW81P-100 

BYW81P-200 
BYW92-100 
BYW92-150 
BYW92-200 
BYW92-50 

BYW93-100 

BYW93-150 

BYW93-2000 


BYW93-50 
BYW94-100 
BYW94-150 
BYW94-200 
BYW94-50 
BYW96D 
BYW96E 
BYW98-100 
BYW98-200 
C6P40F 
CTL22S 
D20LC20 
DSEI8-04A 


BYW08-100 
BYW08-150 
BYW08-200 
BYW08-50 


STPR620CT 
BYW51F-200 
BYTO8P-400 


SMBYW02-50 

SMBYW02-100 
SMBYW02-150 
SMBYW02-200 
SMBYW04-50 

SMBYW04-100 
SMBYW04-150 
SMBYW04-200 


BYW98-100 
BYW98-150 
BYW98-200 
BYT03-300 
BYT03-400 


ky7 36S THOMSON 
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POWER RECTIFIERS and SCHOTTKY DIODES 


INDUSTRY SGS-THOMSON | SGS-THOMSON INDUSTRY SGS-THOMSON | SGS-THOMSON 
PART NUMBER DIRECT SIMILAR PART NUMBER DIRECT SIMILAR 
REPLACEMENT | REPLACEMENT REPLACEMENT | REPLACEMENT 


STPR620CT Gl1001 BYW100-50 
BYW100-50 Gl1002 BYW100-100 
BYW100-100 GI1003 
BYW100-150 GI1004 

Gl1101 
Gl1102 
Gl1103 
Gl1104 
GI1401 
Gl1402 
Gl1403 
Gl1404 
Gl12401 BYW51-50 
Gl12402 BYW51-100 
G112403 BYW51-150 
Gl12404 BYW51-200 
HFAO8TB60 STTA/B806D 
HFA15PB60 STTA/B2006P 
HFA15TB60 STTA/B1206D 
HFA20PB120 STTA2512P 
BYW99P-150 HFA25PB60 STTA/B3006P 
BYW99P-200 MR812 
STTA/B3006P MR813 
MR814 


BYT11-1000 
BYT 13-800 
BYT13-1000 
BYW81P-200 


BYT12P-300 


BYW100-200 
BYT01-300 
BYT01-400 
STTA/B2006P BYW98-50 
BYW80-50 BYW98-100 
BYWs80-100 BYW98-150 
BYW98-200 


STTA/B806D 
STTA/B2006PI 


BYTO8P-300 

BYTO8P-400 

STTA/B806D 

BYT 11-1000 STTA/B806D 
BYT13-800 BYT12P-1000 
BYT13-1000 BYT12P-1000 


kyy SSNs 
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POWER RECTIFIERS and SCHOTTKY DIODES 


SGS-THOMSON | SGS-THOMSON SGS-THOMSON | SGS-THOMSON 
INDUSTRY INDUSTRY 
PART NUMBER DIRECT SIMILAR DIRECT SIMILAR 


REPLACEMENT | REPLACEMENT Bee er ee REPLACEMENT |} REPLACEMENT 


MUR890 
MUR1012E 
MUR1015E 
MUR1505 
MUR1510 
MUR1515 
MUR1520 
MUR1550 
MUR1560 
MUR1605CT 
MUR1610CT 
MUR1615CT 
MUR1620CT 


MUR3015PT 
MUR3020PT 


MURS110T3 
MURS115T3 
MURS120T3 
MURS130T3 
MURS140T3 
MURS160T3 


30 


BYW81P-50 

BYW81P-100 
BYW81P-150 
BYW81P-200 


BYW51-50 
BYW51-100 


BYW99P-100 
BYW99P-150 
BYW99P-200 
BYW78-50 
BYW78-100 
BYW78-150 
BYW78-200 
BYT60P-400 
BYW08-50 
BYW08-100 
BYW08-150 
BYW08-200 
BYTO8P-1000 
SMBYW02-100 
SMBYW02-150 
SMBYW02-200 
SMBYT01-300 
SMBYT01-400 
STTA/B106U 


BYW100-50 
BYW100-100 
BYW100-150 
BYW51-50 
BYW51-100 


BYT01-400 


BYT12P-1000 
DTV64-1200C 
DTV32-1500B 


STTA/B1206D 
STTA/B1206D 


ky 


SGS-THOMSON 
MICROELECTRONICS 


BYT11-600 
BYT11-800 
BYT11-1000 
SMBYW02-50 


BYT13-1000 
BYT13-600 
BYT13-800 
BYT13-1000 


BYT11-800 
BYT11-1000 
BYT13-800 
BYT13-1000 
BYT13-800 
BYT13-1000 
BYT13-800 
BYT13-1000 
BYT13-800 
BYT13-1000 

BYW80-50 

BYW80-100 

BYW80-200 
STTA/B1206D 


STTA/B1206D 
STTA/B806D 


BYT12P-1000 
BYT01-200 
BYT01-400 
BYT11-600 
BYT11-800 
BYT11-1000 
BYW51-50 
BYW51-100 
BYW51-200 
BYT 13-800 


SMBYWO02-200 
SMBYT01-400 


POWER RECTIFIERS and SCHOTTKY DIODES 


SGS-THOMSON | SGS-THOMSON 
DIRECT SIMILAR 
REPLACEMENT | REPLACEMENT 


SGS-THOMSON | SGS-THOMSON 
DIRECT SIMILAR 
REPLACEMENT | REPLACEMENT 


INDUSTRY 
PART NUMBER 


INDUSTRY 
PART NUMBER 


BYW80-50 

BYW80-100 
BYW80-150 
BYW80-200 


STTA/B806D 
BYW81P-100 


BYW81P-150 
BYW81P-200 


BYTO8P-1000 


BYT12P-1000 


BYTO8P-1000 


STTA/B1206D 
BYT12P-1000 


BYT12P-1000 


SES5401C0 
SES5402C 
SES5403 
SES5403C 
SES5404 
SES5404C 
SES5501 
SES5502 
SES5503 
SES5504 
SES5701 
SES5702 
SES5703 
SES5801 
SES5802 
SES5803 
SGI5401 
SGI5401C 
SGI5402 
SGI5402C 
SGI5403 
SGI5403C 


SMBYW04-50 


SMBYW04-100 
SMBYW04-200 


BYW80-50 


BYW80-150 
BYW51-150 
BYW80-200 
BYW51-200 


BYW99P-200 
BYW77P-100 
BYW77P-150 
BYW77P-200 
BYT30P-400 
STTA/B3006P 
BYT30P-1000 
RURG50100 BYT60P-1000 
RURG5040 BYT60P-400 
RURG5060 STTA/B6006P 
RURG5080 BYT6O0P-1000 BYW77-50 
RURG30100 BYTS30P-1000 BYW77-100 
BYW77-150 
BYW77-200 
BYW08-50 
BYW08-100 
'T1 SGS-THOMSON 
JF MICROELECTRONICS 


BYT 13-800 


SMBYT03-400 
STTB306S 
BYT11-1000 
BYT13-1000 
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POWER RECTIFIERS and SCHOTTKY DIODES 


INDUSTRY 
PART NUMBER 


32 


SGS-THOMSON | SGS-THOMSON 


DIRECT 


REPLACEMENT | REPLACEMENT 


BYW08-150 
BYW08-200 


BYW80-50 
BYW80-100 


STTA/B1206D 
BYT12P-1000 
BYW81P-50 


BYW81P-100 
BYW81P-150 


BYW51-200 


BYW100-50 
BYW100-100 
BYW100-200 


BYW100-200 


SIMILAR 


BYW100-50 
BYW100-50 
BYW100-100 
BYW100-150 
BYW100-100 
BYW100-150 
BYT01-200 
BYT01-300 
BYT01-400 
BYW98-50 
BYW98-100 
BYW98-150 
BYW98-200 
BYT03-300 
BYT03-400 


BYT12P-1000 


BYW99P-200 


kyy 


INDUSTRY 


PART NUMBER 


VHE701 
VHE702 
VHE703 
VHE704 
VHE801 
VHE802 
VHE803 
VHE804 
VHE1401 
VHE1402 
VHE1403 
VHE1404 
VHE2401 
VHE2402 
VHE2403 
VHE2404 
POWER 
SCHOTTKY 
10TQ035 
10TQ045 
12CTQ035 
12CTQ045 
18TQ035 
18TQ045 
200CNQ035 
200CNQ040 
200CNQ045 
20CTQ035 
20CTQ045 
28CPQ035 
28CPQ045 
30CPQ035 
30CPQ045 
30CTQ035 
30CTQ045 
30WQ03F 
30WQ04F 
BYV118F-35 
BYV118F-35 
BYV118F-40 
BYV118F-40 
BYV118F-45 
BYV118F-45 
BYV133F-35 
BYV133F-40 
BYV133F-45 
BYV133-35 
BYV133-40 
BYV133-45 
BYV143F-35 
BYV143F-40 
BYV143F-45 
BYV143-35 
BYV143-40 
BYV143-45 


SGS-THOMSON 
MICROELECTRONICS 


SGS-THOMSON | SGS-THOMSON 


DIRECT 


REPLACEMENT | REPLACEMENT 


BYW77-50 
BYW77-100 
BYW77-150 
BYW77-20 
BYW08-50 
BYW08-100 
BYW08-150 
BYW08-200 
BYW80-50 
BYW80-100 
BYW80-150 
BYW80-200 
BYW51-50 
BYW51-100 
BYW51-150 
BYW51-200 


STPS1035D 
STPS1045D 
STPS1535CT 
STPS1545CT 


STPS2035CT 
STPS2045CT 
STPS3035CP! 
STPS3045CPI 
STPS3035CPI 
STPS3045CPI 
STPS3035CT 
STPS3045CT 


STPS1535CF 
STPS1535CT 
STPS1545CT 
STPS1545CF 
STPS1545CF 
STPS1545CT 
STPS2035CF 
STPS2045CF 
STPS2045CF 
STPS2035CT 
STPS2045CT 
STPS2045CT 


STPS3035CT 
STPS3045CT 
STPS3045CT 


SIMILAR 


STPS1535D 
STPS1545D 
STPS24035TV 
STPS24045TV 
STPS24045TV 


STPS330S 
STPS340S 


STPS3035CPI 
STPS3045CPI 
STPS3045CPI 


POWER RECTIFIERS and SCHOTTKY DIODES 


SGS-THOMSON | SGS-THOMSON 
DIRECT SIMILAR 
REPLACEMENT |} REPLACEMENT 


SGS-THOMSON |; SGS-THOMSON 
DIRECT SIMILAR 
REPLACEMENT | REPLACEMENT 


INDUSTRY 
PART NUMBER 


INDUSTRY 
PART NUMBER 


MBR735 
MBR745 
MBR1035 
MBR1045 
MBR1535CT 
MBR1545CT 
MBR1635 
MBR1645 
MBR2035CT 
MBR2045CT 
MBR2535CT 
MBR2545CT 
MBR3035PT 
MBR3045PT 
MBR12035CT 
MBR12045CT 
MBR20035CT 
MBR20045CT 
MBR20100CT 
MBR240100TV 
MBR28035CT 
MBR28045CT 


MBRD1535CT 
MBRD1545CT 
MBRF735 
MBRF745 
MBRF1035 


MBRF2035CT 
MBRF2045CT 
MBRF3035PT 
MBRF3045PT 
MBRS320T3 
MBRS330T3 
MBRS340T3 
PBYR235CT 
PBYR240CT 
PBYR245CT 
PBYR635CT 
PBYR640CT 
PBYR735 
PBYR735F 
PBYR740 
PBYR740F 
PBYR745 
PBYR745F 
PBYR1035 
PBYR1035F 
PBYR1040 
PBYR1040F 


STPS735D 
STPS745D 
STPS1035D 
STPS1045D 
STPS1535CT 
STPS1545CT 


STPS2035CT 
STPS2045CT 
STPS3035CT 
STPS3045CT 
STPS3035CP 
STPS3045CP 


STPS2010CT 

STPS80100TV 
STPS16035TV 
STPS16045TV 


STPS3035CPI 
STPS3045CPI 
STPS320S 
STPS330S 
STPS340S 
STPS240CE 
STPS240CE 
STPS260CE 


STPS735D 
STPS735F 
STPS745D 
STPS745F 
STPS745D 
STPS745F 
STPS1035D 
STPS1035F 
STPS1045D 
STPS1045F 


STPS1535D 
STPS1545D 


STPS12035TV 
STPS12045TV 
STPS24035TV 
STPS24045TV 


STPS320S 


STPS2045CF 


STPS635CT 
STPS640CT 


PBYR1045 
PBYR1045F 
PBYR1535CT 
PBYR1535CTF 
PBYR1540CT 
PBYR1540CTF 
PBYR1545CT 
PBYR1545CTF 
PBYR1635 
PBYR1635F 


PBYR1645F 
PBYR2035CT 
PBYR2035CTF 
PBYR2040CT 
PBYR2040CT 
PBYR2040CTF 
PBYR2045CT 
PBYR2045CTF 
PBYR2535CT 
PBYR2545CT 
PBYR3035PT 
PBYR3040PT 
PBYR3045PT 


PBYR16040TV 
PBYR16045TV 
PBYR20100CT 


SBL1640CT 
SBL3030PT 
SBL3040PT 


SBLF1040 


ky7 3&5 THOMSON 


STPS1045D 


STPS1545CF 


STPS2035CT 


STPS3035CT 
STPS3045CT 
STPS3035CP 
STPS3045CP 
STPS3045CP 
STPS12035TV 
STPS12045TV 
STPS12045TV 
STPS16035TV 
STPS16045TV 
STPS16045TV 
STPS20100CT 


STPS3035CPI 
STPS3045CPI 
STPS6035CPI 
STPS6045CPI 


STPS1535D 
STPS1535F 
STPS1545D 
STPS1545F 
STPS1545D 
STPS1545F 


STPS735D 
STPS745D 
STPS1535CF 
STPS1545CF 
STPS3035CP 
STPS3045CP 
STPS6035CP 
STPS6045CP 
STPS735D 
STPS745D 
STPS1035D 
STPS1045D 
STPS1535CT 
STPS1545CT 
STPS3035CP 
STPS3045CP 
STPS735F 
STPS630CF 
STPS745F 
STPS640CF 
STPS1035F 
STPS1045F 
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POWER RECTIFIERS and SCHOTTKY DIODES 


: N -THOMSON : : 

INDUSTRY | SGS:THOMSON | SGs-THOMSO INDUSTRY _ | SGS:THOMSON | SGS-THOMSON 
BER DIRECT SIMILAR sae BER DIRECT SIMILAR 

REPLACEMENT | REPLACEMENT REPLACEMENT | REPLACEMENT 


SBLF1630CT STPS1535CF 
STPS1545CF 

STPS3035CPI 

STPS3045CPI 

STPS3045CP 


STPS2045CT 


STPS1100U 
STPS320U 
STPS330U 
STPS340U 
STPS1100U 
STPS1100U 
STPS1100U 
STPS320S 
STPS330S 
STPS340S 


BYW81P-200 
BYWS9P-50 
BYW77P-50 
BYW99P-100 
BYW77P-100 
BYW99P-150 
BYW77P-150 
STPS3045CP 
STPS3045CP 
STPS3045CP 
USD4530C STPS4045CP 
USD4540C STPS4045CP 
USD4545C STPS4045CP 


ky7 Bicones 
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STANDARD DIODES 
DATASHEETS 


CT] SGS-THOMSON 
7 iicRozLecTRomes BY214-200 —> 1000 


RECTIFIER DIODES 


a STANDARD RECTIFIER 
a» HIGH SURGE CURRENT CAPABILITY 
a LOW FORWARD VOLTAGE DROP 


AG 
(Plastic) 


ABSOLUTE RATINGS (limiting values) 


l—-sm Surge non Repetitive Forward Current tp = 10ms 400 A 
Sinusoidal 


Power Dissipation’ Ta = 90°C ae ae 


T stg Storage and Junction Temperature Range — 65 to 150 
q, 
TL Maximun Lead Temperature For Soldering During 10s 230 °C 
at 4mm From Case 


Parameter 


Test Conditions 


VR = VrRRM 
le =20A 


* On infinite heatsink with 10mm lead length 
Single phase, half wave, resistive or inductive load 


July 1989 /1 


CTI SGS-THOMSON 1N1344B —> 48B 
4, MICROELECTROMICS 1N3988 / 1N3990 


RECTIFIER DIODES 


a STANDARD RECTIFIER 
a HIGH SURGE CURRENT CAPABILITY 
a» LOW FORWARD VOLTAGE DROP 


ABSOLUTE MAXIMUM RATINGS (limiting values) 


Symbol 
Average forward current * Te=150°C 


Surge non repetitive forward current _ p=10ms #90 
sinusoidal 
a 


Power dissipation * Tc=150°C 


VRRM Repetitive peak 
reverse voltage 


THERMAL RESISTANCE 


rth Ge) “cm 


ELECTRICAL CHARACTERISTICS 


Symbol Test Conditions 
Tj= 25°C 


| In | Tj = 150°C Vr = VRRM 
Pulse test : * tp = 380 ps, duty cycle<2% 
* tp = 5 ms, duty cycle<2% 


August 1993 1/1 


CT] SGS-THOMSON 
AYA: wichokecrnowics BY 239(L)-800 


RECTIFIER DIODES 


MAIN PRODUCTS CHARACTERISTICS 


» STANDARD RECTIFIER 
a» HIGH SURGE CURRENT CAPABILITY TO220AC TO220AC 
a LOW FORWARD VOLTAGE DROP (Plastic) (Plastic) 


BY239-800 BY239L-800 


ABSOLUTE MAXIMUM RATINGS (limiting values) 


Symbol 
Average forward current * Tc=100°C 


* Single phase, half wave, resistive or inductive load. 


Symbol Parameter 
| symoot | Parameter = | 


Repetitive peak reverse voltage i 
THERMAL RESISTANCE 


Ath) coil 


ELECTRICAL CHARACTERISTICS 


Symbol Test Conditions 


Tj = 25°C Ip =30A 
Ele T; = 125°C Vr = VRRM 


Pulse test : * tp = 380 us, duty cycle<2% 
**tp = 5 ms, duty cycle<2% 


August 1993 1/1 
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SGS-THOMSON 
MICROELECTRONICS BYW 88-50 — 1000 


ST] 


RECTIFIER DIODES 


a STANDARD RECTIIFER 
a HIGH SURGE CURRENT CAPABILITY 
» LOW FORWARD VOLTAGE DROP 


ABSOLUTE RATINGS (limiting values) 


Symbol 
Average Forward Current* T. = 125°C 


lesm Surge non Repetitive Forward Current tp = 10ms 
Sinusoidal 


Tstg Storage and Junction Temperature Range — 40 to 150 eo 


ae | 200 | 300 | 400 | 500 | 600 | 800 | roa] YO 
| 800 
VRRM Repetitive Peak 100 200 300 400 500 800 | 1000 
Reverse Voltage 
THERMAL RESISTANCE 


Symbol | —~—~S~SsPavemstwr SSCSC~*~dtCSC“C*‘ «dC 


ELECTRICAL CHARACTERISTICS 


Va = Ver 
lr =35A 


* Single rom half wave, resistive or inductive load 


July 1989 4h 
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fy, SGS-THOMSON =—s1N1186—> 90 
MYM. wicaosecraomics _1N3766/ 1N3768 


RECTIFIER DIODES 


» STANDARD RECTIFIER 
a» HIGH SURGE CURRENT CAPABILITY 
» LOW FORWARD VOLTAGE DROP 


ABSOLUTE MAXIMUM RATINGS (limiting values) 


aia _pramtor ae 
VRRM Repetitive peak 
reverse voltage 


THERMAL RESISTANCE 


Symbol | Parameter | Value | Unit 
Rth (re) | Junctiontocase TB 


ELECTRICAL CHARACTERISTICS 


Symbol Test Conditions 
| Ve | Tj=25°C I= 110A 


Lin“ [T= 150°¢ 


Pulse test : * tp = 380 ps, duty cycle <2% 
**tp =5 ms, duty cycle<2% 


August 1993 1/1 


ky SGS-THOMSON = 1N1195A/1N1196A 
AYA, wwicnoeuecrnomies _1N1197A/1N1198A 


RECTIFIER DIODES 


a STANDARD RECTIFIER 
=» HIGH SURGE CURRENT CAPABILITY 
e LOW FORWARD VOLTAGE DROP 


DO5 
(Metal) 


ABSOLUTE MAXIMUM RATINGS (limiting values) 


Surge non repetitive forward current tp=10ms ey 
sinusoidal 
| Prot Power dissipation * Te=150°C | | CW 


uP Storage and junction temperature range -55 to+ 175} C 


* Single phase, half wave, resistive or inductive load. 


IN 
fom | tet 
| Varw | 


Varm | Repetitive peakreverse voltage | 900 | 400 | 500 | 600 | V 


>| > 


= 


THERMAL RESISTANCE 


Ath “om 


ELECTRICAL CHARACTERISTICS 


Test Conditions | Min. | 
PME | Meee SOA 
"= 180:0 | VazVamw 


Pulse test : * tp = 380 us, duty cycle<2% 
**tp =5 ms, duty cycle<2% 


August 1993 1/1 


typ. [ Max. | Unit 
[ts 
ee 
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FAST DIODES - 


CTI SGS-THOMSON PLQ 08 
Sf | MICROELECTRONICS PLQ 1 


FAST RECOVERY RECTIFIER DIODES 


a VERY FAST FORWARD AND REVERSE RE- 
COVERY DIODES 


a SWITCHING POWER TRANSISTORS DRIVER / 


SUITED FOR 
CIRCUITS (SERIES DIODES IN ANTISATURA- 
TION CLAMP SPEED UP DIODE IN DISCRETE F126 
DARLINGTON...) (Plastic) 


» THYRISTORS GATE DRIVER CIRCUITS 
a HIGH FREQUENCY RECTIFICATION 


ABSOLUTE RATINGS (limiting values) 


| Unit 
iz, 
Sinusoidal | 


Ta = 25°C W 


A 

A 

A 
~ 40 to 125 
Maximum Lead Temperature for Soldering during 10s at 4mm 


THERMAL RESISTANCE 


Symbol | Parameter | ate nit‘ 
Junction-ambient" a ee 


* On infinite heatsink with 10mm lead length 


July 1989 1/4 


PLQ 08/PLQ 1 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


eS eee 
Vr = VaRM ie ee 
= = 100°C aa ear ee 
Ta 2G tA 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions 


T, = 25°C lp =1A dif/dt = — 50A/us 
VrR =30V See figure 12 


Tj = 25°C lp =1A tr = 20ns 
Measured at 1.1 x Ve 


2/4 ky, SGS-THOMSON — 
- 7 imicRoELEcrRoMcs 


PLQ 08/PLQ 1 
Printed circuit 
ae 
= 
ae 
~aN 
a 


I A 
> 9 LELAV) (A) 


See 


BRE 


ic (AV) (A) 


0.0 0.2 0.4 0.6 


FIGURE 41: Power ian versus average FIGURE 2: Allowable DC current versus 
current. 


ambient temperature. 


102 Zth j-q (°C/#) 


Seen Sa Oe Om Sa as Oc OU DN De ot Ot ON Oa em Os GS Sw 


EE Stet 


mesa ioe +H 
CH 


10 Se Soe ae a See GH Oe On oe SUES Se Se el ee SS A se Se Se fe oe oS 
SSeS 
. SEALANT 


‘net PAE tt 


es 


40-2 4g4 4 40 402 103 
FIGURE 3: Non repetitive surge peak Fig.4 - Transient thermal impedance 
current versus number of junction-ambient Printed circuit 
cycles. versus pulse duration (L = 410 mm). 
Ve (V) 
1.5 —— 
Lj uaa oe Tj initial = 
25 °C 


25 °C——— 
425 °C--- 


105 °C--—- 


ee a EN 
| | | | ft | NT 
2 oa a ee ee a BD 
Se (ee (ae ee 


Lee 
aaa a 
reread 
eed 
aes 
ee 
Dereed 


CoE 
SEReGekeNe 
aed Needle at ZEN 


0.5 
10 
FIGURE 5: Voltage drop versus forward FIGURE 6 : Voltage drop versus forward 
current. current. 
{77 S&S:THOMSON ae 
MICROELECTRONICS 
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PLQ 08/PLQ 1 


C (pF) og Fth_(°C/W 


es [ae 
Pluie ee Hed 
Pec eRe eee 


La 
i) 
ies 
id 
= 
bal 
ied 
ae 
El 


ae 
40 


FIGURE 7: Capecitence versus reverse FIGURE 8: YThermel resistance junction- 
voltage applied. sabient versus lead length. 


90 X confidence 


ee 


TY) initial 


Deas Se el a 
+H 4 


FIGURE 10: Peak reverse current versua 
dip/dt. 


FIGURE 14: Dynamic paraseters versus FIGURE 12: Measurement of tp, (fig.9) 
junction temperature. and Ipy (fig.40) . 
4/4 
ky SGS-THOMSON 
‘I7 icrogectromes 


54 


IS 7m 946S"1HOMSON | 
7 iicROELECTRONICS BYT 11-600 — 1000 


FAST RECOVERY RECTIFIER DIODES 


a SOFT RECOVERY 
a VERY HIGH VOLTAGE 
a SMALL RECOVERY CHARGE 


APPLICATIONS F 126 
s ANTISATURATION DIODES FOR TRANSIS- (Plastic) 
TOR BASE DRIVE 
a SNUBBER DIODES 


ABSOLUTE RATINGS (limiting values) 


Symbol 
Repetitive Peak Forward Current tp < 20us 


le (AV) Average Forward Current” Ta = 75°C 1 A 
6 =0.5 
lESM Surge non Repetitive Forward Current tp = 10ms 35 A 
Sinusoidal 


Storage and Junction Temperature Range — 55 to 150 
qT 
TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C 
from Case 


BYT 11- 
Symbol Parameter 600 | 


Repetitive Peak Reverse Voltage | 600 | 800 | 1000 V 


THERMAL RESISTANCE 


* On infinite heatsink with 10mm lead length 


July 1989 1/4 
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BYT 11-600 — 1000 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 
-Symbol | __Test Condition _|_ min. | Typ. } Max. 


| tk | T= 25°C Va = Var 
| ove [a2 eet 8 


RECOVERY CHARACTERISTICS 


| Symbol | Test Conditions | Min. | Typ. | Max. | 
a a Ee 


| te =| T, = 25°C le = 0.5A la = 1A I; = 0.25A 


To evaluate the conduction losses use the following equations : 


Ve = 1.1 + 0.075 Ir P = 1.1 x IF(av) + 0.075 x IF*(as) 
“ae scs-THomson 
S/ | MICROELECTRONICS 
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BYT 11-600 — 1000 


P (Ww) 


Tr (ay) (A) 


Te 
at rt 
[ 
S27 z 
wo re) ae e 
ao c. me 4 
oc| | a = Vv tL. 
—< = © 
a co 4 cr a 
2 7 Cc eh [=] 
ree a o ¢# 2a a 
fE0 = § BE 
ce o S4& 
ae = Ss > 
ral C. = 2. 
est a 
qj. @ 
Pood’ fs - = 
a 2 a 4 
oO o 0 tt = oe 
AMER SER eee oS ane . = 
o 3 id 2j a. =x 
Ae > 3 & = ee i 
<< s eH 
ch no a 
tee We tied tas = 2 st ° 
c et +3 Ts) 
Bae ae 25 4 
oz et 
te iWe esl =e BZ 
uu. © eH 
A oS fos @ wv is) fo) 
~t ~ So © So foo] oo] 


300 BD es mee Sees Ps 10 2 2 es ee 8 2 2 v5 
C0 ee ee ae 2 ee Le a 
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NT) | 
1 ho rr 1 on So | 
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MO 
PT tL 


10 


1 


Fig.4 - Maximum average power dissipation 


versus average forward current, 
Fig.3 — Thermal resistance versus lead 


$ MEIN 
= SMT MINT | TOT Tt 
3 . oe tt 2 
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a > WT MA OT 
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versus peak forward voltage drop 


Fig.5 -— Peak forward current 
(maximum values) . 


MICROELECTRONICS 


= 10 mm). 
ky SGS-THOMSON 


Fig.4 - Transient thermal impedance 
junction-ambient for mounting n°2 


versus pulse duration (L 


BYT 11-600 — 1000 


fe a T; initial = 25 °c 


Po 
SU ILGR 


Fig.7 — Non repetitive surge peak 
current versus number of cycles 


Fig.6 ~- Capacitance versus reverse 


applied voltage 


MICROELECTRONICS 


ky SGS-THOMSON 


4/4 
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‘C71 SGS-THOMSON 
SFT WicROELECTRONICS PFR 850 — 856 


FAST RECOVERY RECTIFIER DIODES 


» LOW FORWARD VOLTAGE DROP 
a HIGH SURGE CURRENT CAPABILITY 


APPLICATIONS 

» AC-DC POWER SUPPLIES AND CONVER- 
TERS 

=» FREE WHEELING DIODES, etc. 


DESCRIPTION 


Their high efficiency and high reliability combined 
with small size and low cost make these fast re- 
covery rectifier diodes very attractive components 
for many demanding applications. 


DO27A 
(Plastic) 


ABSOLUTE RATINGS (limiting values) 


Repetitive Peak Forward Current tp < 20us 
Average Forward Current* Ta = 90°C 


lesm Surge non Repetitive Forward Current tp = 10ms 150 A 
Sinusoidal 


Storage and Junction Temperature Range — 40 to 175 
qT, 
TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C 
from Case 


= ee 
| symot | Parameter Fase ger pee [ase Se 


"Vanu | Repetive Peak Reverse Vatage ~~ 80_| 100 | 200 | 400 | coo | v 


THERMAL RESISTANCE 


* On infinite heatsink with 10mm lead length. 


July 1989 1/4 


PFR 850 — 856 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


| Symbol | Test Conditions | Min. | Typ. | Max. | 


Va = VaRM or Seen BW 
|__| 800 


= 25°C Ip =3A 


RECOVERY CHARACTERISTICS 


Symbot [Test Conditions | win. | Typ. | Max 


VR =30V d,-/dt = — 25A/us 


4074 


CUNT TEE 
Coo ot 


100 500 


rs 
bm 
oO 


Fig.4 Recovered charge versus dip/dt 
(typical values} . 


ela” kz SGS-THOMSON 
4 imcRoELecrRomes 


PFR 850 — 856 


Rep (°C/W) 


25 


SERELRE 
SaREZYE 


20 


Mounting n°2 
Mounting n°4 


m cu <<“ oOo 


Fig.3 - Thermal resistance versus 


lead length (maximum values) . 


Fig.e - Mean forward current I, versus 


ambient temperature (maximum values) . 


P ‘(W) 


INFINITE HEATSINK 


Mounting n°4 : 


Test point Of tegnnection 


PRINTED CIRCUIT 


Mounting n°e : 


Welding 


Mounting n°3: 


Fig.4 - Mean power dissipation versus 


mean forward current I 
rectifying types, 


for different 


in the case of : 


(a = 1.57) 


- a capacitive load (a > 1.57) 


- a resistive load 


Welding 


Z| 


(j=) 
° 
wm 
» 
— 
u 
Ca 
wo 
ca] 
W 
ct 
Cc 
ra] 
id om] 
_ 
N 
x 
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tl 
uu 


= 25 TC 


; initial 


Fig.6 —- Non repetitive surge peak forward 


current versus number of cycles. 


Fig.5 - Transient thermal impedance 
junction-ambient for mounting n®2 
versus pulse duration (L = 40 ma) 
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MICROELECTRONICS 
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PFR 850 — 856 


Iry_ (A) 


Typical values 
102 yp 


10 


10 


4 


0.0.5 4.1.52 2.5 4 4.5 4: 4.5 


Fig.3a/3b - Peak forward current versus peak forward voltage drop. 


T5 initial = 
25°C 
4 
103 Ifcm (A), Iet (A&s) 
= Ve anitial = 
ae ° 
ae ee 
2. ft. 17 Cea 
ee ar ee 
ae eee 
SA Ravi 
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10° ort 
ees ee ee Pe ee 
aes See = PS 
ee ee ee 
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hoe cre 
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10 
4 2 5 40 
Fig.8 - Non repetitive surge peak 
forward current for a sinusoidal 
pulse with width : t <¢ 10 ms, and 
corresponding value of It. 
4/4 
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Fig.9 - Capacity C versus reverse applied 
voltage Va (typical values). 


{yz SGS-THONSON 
J7 imcnosLectnomes 


f SGS-THOMSON 
7 iwicRogLecTROMIes BYT 13-600 > 1000 


FAST RECOVERY RECTIFIER DIODES 


f 


=» SOFT RECOVERY 
a VERY HIGH VOLTAGE 
a» SMALL RECOVERY CHARGE 


APPLICATIONS DO27A 

a ANTISATURATION DIODES FOR TRANSIS- (Plastic) 
TOR BASE DRIVE 

a SNUBBER DIODES 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter | Unit | 
Repetitive Peak Forward Current ty $ 20us 


5 =0.5 


Storage and Junction Temperature Range — 40 to 150 
qT, 
TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 ve 
from Case 


: : BYT 13- 
vine pea | 800 | 1000 


Repetitive Peak Reverse Voltage / 600 800 1000 


THERMAL RESISTANCE 


Symbol |S avameter ——SCSC~*~“*‘“*~‘“dSCSC*“‘*‘S C*dSC 


* On infinite heatsink with 10mm lead length. 
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BYT 13-600 — 1000 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[symbot | ‘Test Conditions ~———~S~S~S~S in | Typ | Mex | Unt 
Ty 225° ip <3 ee ee 


RECOVERY CHARACTERISTICS 


| Symbol | Test Conditions | Min. | Typ. | Max. | Unit _| 
ae ae 


Tj = 25°C lr = 0.5A lIR=1A lrr = 0.25A 


To evaluate the conduction losses use the following equations : 
Ve = 0.95 + 0.050 Ir P = 0.95 x IF(av) + 0.050 I-7ams) 
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BYT 13-600 — 1000 


Infinite heatsink 
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Fig.2 — Average forward current versus 


a 
5 x 
: z 
4 77) 
a a = 
= 3 
= 3 sae a 
= Ot @ 
+3 c rh 
- [ == rt to" 
> o ne 
< 4 GH 
— 2 J te 
Ti Oz 
H re] =H 
z om wu “1 Oo 


PS RN 
TINNY 


SS} NAA 
PS ONANL 


See eae el el [a he 
Ea CS Ca aS a es - 
ae 


Fig.i - Maximum average power dissipation 


versus average forward current. 
Fig.3 — Thermal resistance versus lead 
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versus peak forward voltage drop 


Fig.5 - Peak forward current 
(maximum values) . 


MICROELECTRONICS 


IST SGS-THOMSON 


Fig.4 ~ Transient thermal impedance 


sunction-ambient for mounting n°2 
versus pulse duration (L = 10 mm). 
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Fig.7 - Non repetitive surge peak 
current versus number of cycles 


Fig.6 - Capacitance versus reverse 


applied voltage 
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ky eoerates BYT71(F)-800 


FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a HIGH VOLTAGE CAPABILITY 
a FAST AND SOFT RECOVERY 


a INSULATED PACKAGE : 
insulating voltage = 2000Vpc 
Capacitance = 12 pF 


DESCRIPTION 
Single chip rectifier suited for power conversion TO220AC ISOWATT220AC 
and polarity protection applications. (Plastic) (Plastic) 


This device is packaged in TO220AC and in 
ISOWATT220AC. 


ABSOLUTE MAXIMUM RATINGS 


RMS on-state current 


ae Cs 
F(AV) Average forward current ee Tc=130°C a ae e. 
6 =0.5 
rsowarr2z0ac | Te=105°C a 
lIFSM Surge non repetitive forward current tp=10ms 
sinusoidal 
Tstg Storage and junction temperature range - 65 to + 150 °C 
Tj - 65 to + 150 °C 


Symbol Parameter BYT/1- (F) 


August 1993 Ed : 2 1/5 
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BYT71(F)-800 
THERMAL RESISTANCES 


i 
j Junction to case TO220AC 


ELECTRICAL CHARACTERISTICS 
STATIC :"y aaa 


| Symbol Test Conditions 


VR = VARI 


Ty=100C = 100°C 


a Tj = 100°C In=6A 


=250 | IF=6A 


Pulse test: * = 380 ps, duty cycle<2% 
“tp = 5 ms, duty cycle<2% 


RECOVERY CHARACTERISTICS 


trr Tj = 25°C l—F=1A diF/dt = -15A/us 300 


To evaluate the conduction losses use the following equations : 
P = 1.15 x IF(av) + 0.025 x IF2(RMS) 


2/5 
im IT GS THOMSON 


Fig.1 : Average forward power dissipation versus 
average forward current. 


P 
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Fig.3 : Forward voltage drop versus forward current 
(maximum values). 
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Fig.4 : Relative variation of thermal impedance junction 
to case versus pulse duration. 
(TO 220 AC) 
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BYT71(F)-800 


Fig.2 : Peak current versus form factor. 


Fig.5 : Relative variation of thermal impedance junction 
to case versus pulse duration. 
(ISOWATT220AC) 
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BYT71(F)-800 


Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(TO 220 AB) 
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Fig.8 : Average current versus ambient temperature. 
(duty cycle : 0.5) (TO 220 AB) 
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Fig.10 : Junction capacitance versus reverse voltage 
applied (Typical values). 


Fig.7 : Non repetitive surge peak forward current versus 
overload duration. 
(ISOWATT220AB) 
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Fig.9 : Average current versus ambient temperature. 
(duty cycle : 0.5) (ISOWATT220AB) 
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Fig.11 : Recovery charges versus dlF/dt. 
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Fig.12 : Peak reverse current versus dIF/dt. 
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Fig.13  : Dynamic parameters versus junction 
temperature. 
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Fig.15 : Recovery time versus dIF/dt. 
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{ SGS-THOMSON 
7 wickoeecrromics }=1N 3879 > 1N 3883 


FAST RECOVERY RECTIFIER DIODES 


a FAST RECOVERY TIME 
a LOW FORWARD RECOVERY TIME 


APPLICATIONS 

a DC AND AC MOTOR CONTROL 

s SWITCHMODE POWER SUPPLY DO4 
a HIGH FREQUENCY CHOPPERS (Metal) 
» HIGH FREQUENCY RECTIFIERS 


ABSOLUTE RATINGS (limiting values) 


Repetitive Peak Forward Current tp $ 20us 


lFSm Surge non Repetitive Forward Current tp = 10ms 150 
Sinusoidal 


le (AV) 
| Pot Power Dissipation Tc = 100°C 


Tstg Storage and Junction Temperature Range — 65 to 150 
qT, 


Symbol Parameter 


July 1989 4/2 


1N 3879 — 1N 3883 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


| Symbol | Test Conditions | Min. | Typ. | Max. | Unit 
Va = VaR ae aa 
a ae ee 

14 


T, = 25°C Ip = 6A 


Ve 


RECOVERY CHARACTERISTICS 
[Symbol | ___Test Conditions _{ win. | Typ. | Max. { Unit 


ter qT, = 25°C If = 1A di¢/dt =~ 15A/us 
Vr =30V 
Qn T= 25°C lp = 1A di¢/dt =— 15A/us 0.2 
VR = 30V 
T; = 25°C lp =1A di-/dt = — 15A/us 2 A 
VR =30V 


To evaluate the conduction losses use the following equations : 


VF = 1.2 + 0.02 IF P = 1.2 x IF(av) + 0.02 IF°(RMS). 
ee scs-THOMSON 
‘I/ imcRosecrnomies 
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CT] SGS-THOMSON 
SF WICROELECTROMICS BY 233-200 — 600 


FAST RECOVERY RECTIFIER DIODES 


a LOW SWITCHING LOSSES 

» LOW PEAK RECOVERY CURRENT Iam 

a THE SPECIFICATIONS AND CURVES EN- 
ABLE THE DETERMINATION OF tr AND Inu 
AT 100°C UNDER USERS CONDITIONS 


APPLICATIONS 

a MOTOR CONTROLS (FREE-WHEELING DIODE) 
a SWITCHMODE POWER SUPPLIES 

s SNUBBER DIODES 


TO220AC 
(Plastic) 
DESCRIPTION 
Fast recovery rectifiers suited for power switching 
applications. 


ABSOLUTE RATINGS (limiting values) 


Symbol | arameter vate 
10 


le (AV) Average Forward Current To =115°C 
6 =0.5 

lesm Surge non Repetitive Forward Current tp = 10ms 
oe 


— 40 to 150 re 


T stg Storage and Junction Temperature wpe me 
U 
BYX 233- 
Symbol Parameter [aot 


Repetitive Peak Reverse Voltage 
eed Non Repetitive Peak Reverse Voltage eae 


THERMAL RESISTANCE 


V 


July 1989 1/4 
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BY 233-200 — 600 


ELECTRICAL CHARACTERISTICS 


STATIC CHARACTERISTICS 


Test Conditions 
He = 25° C Vea = Vrarou 


ter T, = 25°C lr =1A di-/dt = — 15A/us 
Vr =30V 


Qr T, = 25°C Ip = 8A di-/dt = = 20A/us 2.2 
Vr = 100V 
T) = 25°C Ir =8A dir/dt = — 20A/us 4 A 
Vr = 100V 


To evaluate the conduction losses use the following equations : 


Vr = 0.95 + 0.012 Ir P = 0.95 x Ieav) + 0.012 IF“(pms) 
“ae Scs-THOMSON 
\/ | MICROELECTRONICS 
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BY 233-200 — 600 
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FIGURE 2 : Peak current versus form factor 


losses versus average current 


FIGURE 1 : Low frequency power 
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FIGURE 4 : Thermal impedance versus pulse width 


FIGURE 3 : Non repetitive peak surge current versus overload 
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FIGURE 6 : Capacitance versus reverse voltage 


FIGURE 5: Voltage drop versus forward current 
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BY 233-200 — 600 
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FIGURE 8& : Recovery time versus dif/dt 


FIGURE 7 : Recovery charge versus di ¢/dt 
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FIGURE 9 : Peak reverse current versus di -/dt 


MICROELECTRONICS 


ky SGS-THOMSON 


4/4 


78 


{ SGS-THOMSON 
7 iicaoziecraowics ESM 765-100 > 800 


FAST RECOVERY RECTIFIER DIODES 


se HIGH VOLTAGE CAPABILITY 

a» FAST AND SOFT RECOVERY 

e THE SPECIFICATIONS AND CURVES EN- 
ABLE THE DETERMINATION OF THE trr AND 
IRM AT 100°C UNDER USERS CONDITIONS 


APPLICATIONS 
» MOTOR CONTROLS AND CONVERTERS 
a SWITCHMODE POWER SUPPLIES 


TO220AC 


DESCRIPTION (Plastic) 


Fast recovery rectifiers suited for applications in 
combination with superswitch transistors 


ABSOLUTE RATINGS (limiting values) 


Symbol 
Repetitive Peak Forward Current tp < 20us 
AIMS Forward Current co ie 


A 
IF (AV) Average Forward Current Tc = 100°C 10 A 
6=0.5 
lesm Surge non Repetitive Forward Current tp = 10ms 120 A 
Sinusoidal 


ee oe | 600 | 800 | 
800 


| too | 200 | 400 _| 
| Vanw | Repetitive Peak Reverse Voltage | 100 | 200 | 400 | 600 | 800 | 
|_Vasw | Non Repetitive Peak Reverse Voltage | 100 | 200 | 400 | 600 | 800 


THERMAL RESISTANCE 


Symbol | Parameter | Value | Uniit_ 
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ESM 765-100 — 800 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


SS a7 ee 
Va View a re eee a 
par na a | ae 
Ip = 10A ee ee (Er 
ar ee ee 


RECOVERY CHARACTERISTICS 
ter T; = 25°C lf = 1A di-/dt aaa 15A/us 
Vr =30V 
Qi T, = 25°C Ir = 10A di-/dt = — 50A/us 2.3 uC 
Vr = 200V 


To evaluate the conduction losses use the following equations : 


Ve = 1.240.015 Ir P = 1.2 x Ir(av) + 0.015 IF“(ams) 
an CCC:*CO|FSGS-THOMSON 
ff MICROELECTRONICS 
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ESM 765-100 — 800 
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FIGURE 2: Peak current versus form factor 


FIGURE 1: Low frequency power losses versus average current 


FIGURE 4: Thermal impedance versus pulse width 


FIGURE 3:Non repetitive peak surge current versus overload 


duration 


FIGURE 6: Capacitance versus applied reverse voltage 


FIGURE 5: Forward voltage drop versus forward current 
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ESM 765-100 — 800 
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FIGURE 7: Recovery chargo versus dlp/dt 
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FIGURE 9: Peak reverse current versus di¢/dt 
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SGS-THOMSON 
MICROELECTROMICS 


ky SGS-THOMSON 
7 incrosectromes ESM 765PI-600/800 


FAST RECOVERY RECTIFIER DIODES 


se HIGH VOLTAGE CAPABILITY 

a FAST AND SOFT RECOVERY 

» THE SPECIFICATIONS AND CURVES EN- Insulating voltage 2500 Vams 
ABLE THE DETERMINATION OF tr AND IRmu 
AT 100°C UNDER USERS CONDITIONS 

es INSULATED 


APPLICATIONS 
ns MOTOR CONTROLS AND CONVERTERS 
a SWITCHMODE POWER SUPPLIES 


Isolated 
TO220AC 


DESCRIPTION (Plastic) 


Fast recovery rectifiers suited for applications in 
combination with superswitch transistors. 


ABSOLUTE RATINGS (limiting values) 


Symbol 


lesm Surge non Repetitive Forward Current tp = 10ms 
hero ara. ae 


Power | Power Dissipation ===—s—s“ «sss | To = 100C——=*”d Tc = 100°C 


.s Storage and Junction Temperature Range ce 
a ae 765Pl- 
aun dae 


|_Varm | Repetitive Peak Reverse Voltage ae ea Sees meen 
Non Repetitive Peak Reverse Voltage | 600 | 80S 


THERMAL RESISTANCE 


Symbol | —SS~S~C~S~é rameter ——SSSCSC*~*~“~*~“~*~drCS*S~C“~*~‘ «dC 
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ESM 765PI-600/800 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


lp =1A 


Ir = 10A 


To evaluate the conduction losses use the following equations : 


Ve = 1.2 + 0.015 Ir P = 1.2 x le(av + 0.015 Ir*ams) 
“ae SGS-THOMSON 
s/f MICROELECTRONICS 
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ESM 765PI-600/800 


lE(AV)(A) 


FIGURE 2: Peak current versus form factor 


FIGURE 1: Low frequency power losses versus average current 
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FIGURE 4: Thermal impedance versus pulse width 


FIGURE 3:Non repetitive peak surge current versus overload 


duration 


40 60VrRAlV) 


FIGURE 6: Capacitance versus applied reverse voltage 


FIGURE 5: Forward voltage drop versus forward current 


3/4 


MICROELECTRONICS 


ky SGS-THOMSON 


85 


ESM 765PI1-600/800 


ie 


= 25°C 
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FIGURE 8:Recovery time versus dl F/dt 
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FIGURE 9: Peak reverse current versus die/dt 
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'CT1 SGS-THOMSON 
4 wicRoeecrRomies § BYX 61-50 > 400 


FAST RECOVERY RECTIFIER DIODES 


=» VERY FAST RECOVERY TIME 
» VERY LOW FORWARD RECOVERY TIME 
a VERY LOW RECOVERED CHARGE 


APPLICATIONS 

« DC AND AC MOTOR CONTROL vey 
=» SWITCHMODE POWER SUPPLY Mela) 
» HIGH FREQUENCY CHOPPERS 


ABSOLUTE RATINGS (limiting values) 


Tel eee eens Se aT 
Repetitive Peak Forward Current pS < 20us 


aa Surge non Repetitive Forward Current tp = 10ms 
Sinusoidal 


Storage and Junction Temperature Range — 65 to 150 a 


BYX61- 


oie Se eee 


THERMAL RESISTANCE 


July 1989 1/2 
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BYX 61-50 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Symbol [—Test Conaitions —~—S~S~S in | Tye | mas | Un 


T, = 25°C Ir = 12A a ae ee 


RECOVERY CHARACTERISTICS 
a nee 
trr T, = 25°C lpr =1A dir/dt = — 15A/us 
Va =30V 


Qn T, = 25°C Ip = 1A di¢/dt =— 15A/us 0.075 
Va =30V 
T, = 25°C Ip = 1A di-/dt =— 15A/us 15 A 
Va =30V 


To evaluate the conduction losses use the following equations : 


Ve = 1.15 + 0.015 Ir P = 1.5 x Ir(av + 0.015 IF“(ams) 
we sGs-THOMSON 
‘/ i] MICROELECTRONICS 
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(G7, SGS-THOMSON _1N 3889—-1N 3893 
SF WcROELECTROMICS BYX 62-600 


FAST RECOVERY RECTIFIER DIODES 


» FAST RECOVERY TIME 
» LOW FORWARD RECOVERY TIME 
a AVAILABLE UP TO 600V 


APPLICATIONS 

a DC AND AC MOTOR CONTROL 

a SWITCHMODE POWER SUPPLY DO 4 
a HIGH FREQUENCY CHOPPERS (Metal) 
a» HIGH FREQUENCY RECTIFIERS 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 


lesm Surge non Repetitive Forward Current tp = 10ms 
Sinusoidal 


Power Dissipation Te = 100°C 


20 
Storage and Junction Temperature Range — 65 to 150 °C 
qT 


Symbol Parameter 


Rin (-0) °C/W 


July 1989 1/2 
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1N 3889 — 1N 3893/BYX 62-600 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Symbet [Fost eenons Tins Ts To 
ee ae 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions tin. | Typ. | Max. | 
tre T, = 25°C Ir =1A di¢/dt =— 15A/us 
Vra =30V 
Qi T, = 25°C Ip = 1A di¢/dt =o 15A/us 0.2 uC 
VR =30V 
IRM T, = 25°C lr =1A di¢/dt =— 15A/us 2 A 
Vr =30V 


To evaluate the conduction losses use the following equations : 


VF =1.2+0.012 Ir P = 1.2 x IF(av) + 0.012 IF“ams) 
ee sGs-THOMSON 
Sf wicRoELectRomies 
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(@, SGS-THOMSON _1N 3899 1N 3903 
SF WCROELECTRONICS BYX 63-600 


FAST RECOVERY RECTIFIER DIODES 


» FAST RECOVERY TIME 
a LOW FORWARD RECOVERY TIME 
a AVAILABLE UP TO 600V 


APPLICATIONS 

» DC AND AC MOTOR CONTROL 

a SWITCHMODE POWER SUPPLY 
a HIGH FREQUENCY CHOPPERS 
a HIGH FREQUENCY RECTIFIERS 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 
Repetitive Peak Forward Current tp < 20us 2 
= 2 


0 
Sinusoidal 


Power Dissipation Te = 100°C 


Storage and Junction Temperature Range — 65 to 150 °C 
qT, 


Symbol Parameter 


ole] > 


Repetitive Peak Reverse Voltage 200 | 300 | 400 | 6oo | v_ | 


THERMAL RESISTANCE 


Symbol | Parameter | ate | Unit 
July 1989 1/2 
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1N 3899 — 1N 3903/BYX 63-600 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


a Sa 
ee ee 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions tin | Typ. | Max. 
VR =30V 
VR = 30V 
T, = 25°C Ip = 1A di-/dt =— 15A/us 
VR =30V 


To evaluate the conduction losses use the following equations : 


Vr = 1.2 + 0.008 Ir P = 1.2 x IF(av) + 0.008 IF*(Ams) 
ae SS-THOMSON 
S/ MICROELECTRONICS 
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{G, SGS-THOMSON = 1N 3909 1N 3913 
SF iicROELECTRONICS BYX 64-600 


FAST RECOVERY RECTIFIER DIODES 


» FAST RECOVERY TIME 
a LOW FORWARD RECOVERY TIME 
a AVAILABLE UP TO 600V 


APPLICATIONS 

a DC AND AC MOTOR CONTROL 

= SWITCHMODE POWER SUPPLY vee 
s HIGH FREQUENCY CHOPPERS Metal) 
a HIGH FREQUENCY RECTIFIERS 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter | Value | nit _| 


lESM Surge non Repetitive Forward Current tp = 10ms 300 
Sinusoidal 


T stg Storage and Junction Temperature Range — 65 to 150 °C 
qT, 


Symbol Parameter 


Repetitive Peak Reverse Voltage 


THERMAL RESISTANCE 


Symbol |_~—SSCSarameter——SOS*C~*~“‘“‘~*dCSCSC*‘“~*‘ I S*d;SC 
“CW 
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1N 3909 — 1N3913/BYX 64-600 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions 


T, = 25°C Va = VaRM 


T, = 25°C Ir =30A 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions | Min. | 
ter T, = 25°C lr =1A di¢/dt =— 15A/us 
Vr = 30V 
Qr Tj = 25°C lr =1A di-/dt =— 15A/us 
VR = 30V 
T, = 25°C lr =1A dir/dt = — 15A/us 
VR =30V 


To evaluate the conduction losses use the following equations : 


Ve = 1.2 + 0.006 Ir P = 1.2 x le(av) + 0.006 Ir“(ams) 

2/2 

oe SGs-THOMSON 
S| | MICROELECTRONICS 
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1ST SGS-THOMSON 
7 wWicrkorecrromics § BYX 65-50 > 400 


FAST RECOVERY RECTIFIER DIODES 


a VERY FAST RECOVERY TIME 
a VERY LOW FORWARD RECOVERY TIME 
» VERY LOW RECOVERED CHARGE 


APPLICATIONS 

s DC AND AC MOTOR CONTROL ee 
« SWITCHMODE POWER SUPPLY ictal, 
» HIGH FREQUENCY CHOPPERS 


ABSOLUTE RATINGS (limiting values) 


l-sm Surge non Repetitive Forward Current tp = 10ms 
Sinusoidal 


Storage and Junction Temperature Range 
T, 


“Symbol Parameter 


| 50 | 
200 400 


THERMAL RESISTANCE 


Symbol [Sareea —SSSCS*~*~“~dCS*~C*« a *:C 


July 1989 1/2 
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BYX 65-50 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


| Symbol | Test Conditions | Min. | Typ. | Max. | Unit _| 
Fil ae RI Va = Vann ae eee ea ee 
Mes 


RECOVERY CHARACTERISTICS 
[symbot [teat Gonations Tin Tye [oes [i 
te T, = 25°C le = 1A dig/dt =— 15A/us 
Vr =30V 


Qi T, = 25°C le =1A die/dt =— 15A/us 0.075 
Vea =30V 
leu T, = 25°C lr =1A dif/dt = — 15A/us 1.5 A 
Vra =30V 


To evaluate the conduction losses use the following equations : 


Ve=1.15+0.008 Ir P = 1.15 x levavy + 0.008 le“(pms) 
oe SGs-THOMSON 
| | MICROELECTRONICS 
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CTI SGS-THOMSON 
7 WwicRoeLecrRomes ESM243-50 — 400 


FAST RECOVERY RECTIFIER DIODES 


2 VERY FAST RECOVERY TIME 

2 HIGH SURGE CURRENT CAPABILITY 
a VERY LOW FORWARD RECOVERY TIME (Metric thread) 
» VERY LOW RECOVERED CHARGE 


APPLICATIONS 

ws DC AND AC MOTOR CONTROL 

a SWITCHMODE POWER SUPPLY 
e HIGH FREQUENCY CHOPPERS 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 
Repetitive Peak Forward Current tp < 20us 500 


lesm Surge non Repetitive Forward Current tp = 10ms 800 
Sinusoidal 


a 


T stg Storage and Junction Temperature Range — 65 to 165 
q, 
aie parameter pea co 
100 | 200 | 300 | 400 _ 


THERMAL RESISTANCE 


Symbol | Parameter | Value Unit 
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ESM 243-50 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol [Test Conditions ~———SSSSSS*d in | Ty | Max | Unit 
Tin [21000 Vea toma 


RECOVERY CHARACTERISTICS 
ee a 2 ee ee 


ter T, = 25°C le = 1A di-/dt =— 15A/us 
VrR =30V 
Qr T, = 25°C Ip =1A di-/dt = — 15A/us 0.075 
VrR =30V 
T, = 25°C lr =1A dir/dt = — 15A/us 
VR =30V 


To evaluate the conduction losses use the following equations : 


Ve = 1.15 + 0.004 Ir P = 1.15 x lav) + 0.004 Ir“(ams) 
eC sGs-THomMson 
‘| | MICROELECTRONICS 
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kw, SGS-THOMSON 
7 iicrostecrRowies ESM 244-50 — 600 


FAST RECOVERY RECTIFIER DIODES 


s FAST RECOVERY TIME 
s LOW FORWARD RECOVERY TIME 
» HIGH SURGE CURRENT CAPABILITY (Metric thread) 
» AVAILABLE UP TO 600V 


APPLICATIONS 

a» DC AND AC MOTOR CONTROL 

a SWITCHMODE POWER SUPPLY 
nw HIGH FREQUENCY CHOPPERS 
m HIGH FREQUENCY RECTIFIERS 


ABSOLUTE RATINGS (limiting values) 


lesm Surge non Repetitive Forward Current tp = 10ms 
Sinusoidal 


Power Dissipation Te 390°C 410 


Tstg Storage and Junction Temperature Range — 65 to 165 
q, 


PSM de 
ee ee 


| Vaw _| Repetitive Peak Reverse Voltage | 50_| 100 | 200 | 300 | 400 | 500 | 600 | Vv _| 


THERMAL RESISTANCE 


July 1989 1/2 
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ESM 244-50 — 600 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions 


Re ls T, = 100°C Vr =VrRM 
We, 


= 25°C l- = 60A 


RECOVERY CHARACTERISTICS 
/______ Test Conditions__|_min. } Typ. | mex. | Unit _ 


trr T, = 25°C lp =1A di-/dt = — 15A/us 
VR =30V 

Qr T; = 25°C lr =1A dir/dt =— 15A/us 0.3 
Vr = 30V 


Symbol 


T; = 25°C lr =1A di-/dt = — 15A/us 3 A 
Vr =30V 


To evaluate the conduction losses use the following equations : 


Ve = 1.15 + 0.004 Ir P = 1.15 x leiavy + 0.004 Ir“(ams) 
oe SGs-THOMSON 
‘J7 MicRoELEcrROMes 


100 


ULTRA-FAST DIODES 


{ SGS-THOMSON 
7 iicRogLecTRomics BYW 100-50 > 200 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


a VERY LOW CONDUCTION LOSSES 

a» NEGLIGIBLE SWITCHING LOSSES 

a» LOW FORWARD AND REVERSE RECOVERY 
TIMES - 

a» HIGH SURGE CURRENT 

a» THE SPECIFICATIONS AND CURVES EN- 
ABLE THE DETERMINATION OF tr AND IRm 
AT 100°C UNDER USERS CONDITIONS 


DESCRIPTION F 126 


Plastic 
Low voltage drop rectifiers suited for switching mode 
base drive and transistor circuits 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter —vaue unit 


le (AV) Average Forward Current* Ta = 90°C 15 A 
6 =0.5 

l-sm Surge non Repetitive Forward Current tp = 10ms 50 A 
Sinusoidal 


Power Dissipation” Ta = 90°C 


Storage and Junction Temperature Range — 40 to 150 
q, 
Te Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C 
from Case 


THERMAL RESISTANCE 


* On infinite heatsink with 10mm lead length 


June 1989 1/4 
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BYW 100-50 — 200 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


ee ee 


a 
= 25°C Ip = 4.5A 
= 100°C lp = 1.5A 


RECOVERY CHARACTERISTICS 
Symbol | ___Test Conditions _| min. | Typ. | max. { Unit 


trr T, = 25°C leeHiA dir/dt = — 50A/us 
VR =30V See figure 10 
Qn T, = 25°C Ip =1A dip/dt =— 20A/us 
Va < 30V 
2c 


To evaluate the conduction losses use the following equations : 
Ve = 0.66 + 0.075 Ir 
P = 0.06 x IF(av) + 0.075 IF“) 
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Fig.4 - Maximum average power dissipation 
versus average forward current. 
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Fig.3 - Thermal resistance versus lead 
length. 
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BYW 100-50 — 200 


I (A) 
0 F (AV) 


Infinite heatsink 
Printed circuit 
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Fig.2 - Average forward current versus 
ambient temperature. 


Mounting n°4 
INFINITE HEATSINK 


Mounting n°2 
PRINTED CIRCUIT 


| Test point i ee 


tiaad Soldering 
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3] qj = {50°C 
Vtg = -66 V 
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Fig.4 - Transient thermal impedance Fig.5 -— Peak forward current 
junction-ambient for mounting n°2 versus peak forward voltage drop 
versus pulse duration (L = 10 mm). (maximum values) . 
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BYW 100-50 — 200 


initial = 


COOP 
AMEE AE 


IME 


90 % confidence 


dip/dt (A/us) 


Fig.7 — Recovery time versus dif/dt. 


Fig.6 - Capacitance versus reverse 


voltage applied. 


Inu (A) 


feb) 
oO 
Cc 
qa 
ao] 
Ey an] 
cre 
c 
[=| 
oO 
ak 
oS 
fap) 


initial 


ce 


Fig.9 — Dynamic parameters versus 


junction temperature. 


Fig.8 — Peak reverse current versus di-/dt - 


Measurement of tpp (Fig.7) and 


Inq (Fig.8) . 


Fig.10 — 
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CT} SGS-THOMSON 
AYA, wacnoeecraowies —— SMBYWO2 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

a VERY LOW FORWARD LOSSES 

» NEGLIGIBLE SWITCHING LOSSES 

a HIGH SURGE CURRENT CAPABILITY 

a HIGH AVALANCHE ENERGY CAPABILITY 
» SURFACE MOUNT DEVICE 


DESCRIPTION 


Single chip rectifier suited for Switch Mode Power 
Supply and high frequency DC to DC converters. 
Packaged in SOD6, this surface mount device is SOD6 
intended for use in low voltage, high frequency (Plastic) 
inverters, free wheeling and polarity protection 
applications. 


ABSOLUTE MAXIMUM RATINGS 


Average forward current me sus 
lFSM Non repetitive surge peak forward current tp=10ms 50 A 
sinusoidal 
Tstg Storage and junction temperature range - 40 to+ 150] °C 
qj - 40 to+ 150] °C 


SMBYW02- 
Symbol Parameter 


Repetitive peak reverse voltage 100 150 200 


THERMAL RESISTANCE 


Symbol Parameter 


Rth (-) | Junction-leads °C/W 


August 1993 Ed:1iA 1/4 


107 


SMBYW02 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 


= VRRM 


Pulse test : * tp = 380 ps, duty cycle<2% 
** tp = 5 ms, duty cycle<2% 


RECOVERY CHARACTERISTICS 


To evaluate the conduction losses use the following equation : 
P = 0.7 x IF(av) + 0.075 x IF“(RMS) 


Voltage (V) 10 


Laser marking 
Logo indicates cathode 


2/4 IST} SGS-THOMSO 
ee S/ A eras 
108 


SMBYWO02 


Fig.1 : Low frequency power losses versus 
average current. 
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Fig.3 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.5 : Voltage drop versus forward current. 
(Maximum values) 
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Fig.2 : Peak current versus form factor. 
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Fig.4 : Relative variation of thermal impedance 
junction to lead versus pulse duration. 
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Fig.6 : Average current versus ambient 
temperature. (duty cycle : 0.5) 
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SMBYWO02 


Fig.7 : Capacitance versus reverse voltage Fig.8 : Recovery time versus dIF/dt. 
applied. 
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Fig.9 : Peak reverse current versus dIF/dt. Fig.10 : Dynamic parameters versus junction 
temperature. 
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Fig.11 : Thermal resistance junction to ambient 
versus copper surface under each lead. 
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kw, SGS-THOMSON 
7 iwicrosectRomcs BYW 98-50 — 200 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


a VERY LOW CONDUCTION LOSSES 

» NEGLIGIBLE SWITCHING LOSSES 

nu LOW FORWARD AND REVERSE RECOVERY 
TIMES 

sp HIGH SURGE CURRENT 

m THE SPECIFICATIONS AND CURVES EN- 
ABLE THE DETERMINATION OF tr AND IRu 
AT 100°C UNDER USERS CONDITIONS 


DESCRIPTION DO 27A 


Low voltage drop rectifiers suited for switching mode (Plastic) 
base drive and transistor circuits. 


ABSOLUTE RATINGS (limiting values) 


Repetitive Peak Forward Current tp < 20ps ee eee 


le (AV) Average Forward Current” a = 85°C 
§ =0.5 

lesm Surge non Repetitive Forward Current tp = 10ms 
eee | 


| Ptot__| Power Dissipation” [Tansee | |W 


Storage and Junction Temperature Range — 40 to 150 _ 
~ 
Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 


THERMAL RESISTANCE 


* On infinite heatsink with 10mm lead length 


June 1989 1/4 
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BYW 98-50 — 200 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Symbet [Fest Conaions in [ie [we [uri 
ee 
cee Sa 


Ve T, = 25°C lp =9A 
lr =3A 


Ip = 1A 
See figure 10 


lpr =2A 


tr =10ns 


tr = 10ns 


To evaluate the conduction losses use the following equations : 
Ve = 0.66 + 0.03 IF 
P = 0.06 x lF(av) + 0.03 IF*(AMS) 
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Fig.4 - Maximum average power dissipation 
versus average forward current. 
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Fig.4 - Transient thermal impedance 
junction-ambient for mounting n°2 
versus pulse duration (L = 10 mm). 
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BYW 98-50 — 200 


I (A) 
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Fig.2 — Average forward current versus 
ambient temperature. 
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Fig.5 - Peak forward current 
versus peak forward voltage drop 
(maximum values) . 
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BYW 98-50 — 200 
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Fig.6 - Capacitance versus reverse 
voltage applied. 
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Fig.9 — Dynamic parameters versus 
junction temperature. 


Fig.40 - Measurement of tp, (Fig.7) and 
Inn (Fig.8) . 
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OMSON 


CT} SGS-THOMSON 
AYA, swcrorscrsowes __ SMBYWoa 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

a VERY LOW FORWARD LOSSES 

s NEGLIGIBLE SWITCHING LOSSES 

a HIGH SURGE CURRENT CAPABILITY 

a» HIGH AVALANCHE ENERGY CAPABILITY 
» SURFACE MOUNT DEVICE 


DESCRIPTION 


Single chip rectifier suited for Switch Mode Power 
Supply and high frequency DC to DC converters. 
Packaged in SOD15, this surface mount device is SOD15 
intended for use in low voltage, high frequency (Plastic) 
inverters, free wheeling and polarity protection 
applications. 


ABSOLUTE MAXIMUM RATINGS ; 


SMBYW04- 
Symbol Parameter 50 
50 


Repetitive peak reverse voltage | 50 


THERMAL RESISTANCE 


Rth (-l) | Junction-leads °C/W 
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SMBYWO04 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 


= VrRRM 


Pulse test : * tp = 380 us, duty cycle<2% 
**tp =5 ms, duty cycle<2% 


RECOVERY CHARACTERISTICS 


IF=1A 
VrR=30V 


To evaluate the conduction losses use the following equation : 


P = 0.7 x IF(avy + 0.037 x IF“(RMS) 


ering [65 [018 [OS | am 


Laser marking 
Logo indicates cathode 


2/4 fy, SGS-THOMSON 
\/ A MICROELECTRONICS 
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Fig.1 : Low frequency power losses versus 
average current. 
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Fig.3 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.5 : Voltage drop versus forward current. 
(Maximum values) 
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Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 
junction to lead versus pulse duration. 
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Fig.6 : Average current versus ambient 
temperature. (duty cycle : 0.5) 
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SMBYW04 


Fig.7 : Capacitance versus reverse voltage Fig.8 : Recovery time versus dlF/dt. 
applied. 
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Fig.9 : Peak reverse current versus dIF/dt. Fig.10 : Dynamic parameters versus junction 
temperature. 
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Fig.11 : Thermal resistance junction to ambient 
versus copper surface under each lead. 
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fe, 2GS-THOMSON 
BYP, incrozecrRomes BYW29(F) 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a» SUITED FOR SMPS 

a VERY LOW FORWARD LOSSES 

NEGLIGIBLE SWITCHING LOSSES 

» HIGH SURGE CURRENT CAPABILITY 

es HIGH AVALANCHE ENERGY CAPABILITY 

sp INSULATED VERSION (ISOWATT220AC) : Cg 
Insulating voltage = 2000 V DC N ZS. 

NY) 


Capacitance = 12 pF & 


DESCRIPTION 


Single chip rectifier suited for switchmode power 

supply and high frequency DC to DC converters. 

Packaged in TO220AC or ISOWATT220AC this isolated 
device is intended for use tn low voltage, high TO220AC ISOWATT220AC 
frequency inverters. free wheeling and polarity (Plastic) (Plastic) 
protection applications. 


BYW29-200 BYW29F-200 


ABSOLUTE MAXIMUM RATINGS 


Parameter 


Average forward current 
6=0.5 


BYW29-(F) 
Symbol Parameter 
| so | too | 150 | 200 
Repetitive peak reverse voltage 


150 
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119 


BYW29(F) 


THERMAL RESISTANCE 


Rth (j-c) Junction to case 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 


cn [mn [am | 
cs 
or 
nwo [ewe 
fice [ewe 


Pulse test :* tp =5 ms, duty cycle<2% 
**tp = 380 us, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.65 x IF(avy + 0.040 x IF(Rms) 


RECOVERY CHARACTERISTICS 


lIF=1A 
VFR = 1.1 xX Ve 


tr=10ns 


2/5 fy SGS-THO 
~ ——— S| / enon EeTonies 
120 


Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
(TO220AC) 
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Fig.2 : Peak current versus form factor. 


Fig.5 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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BYW29(F) 


Fig.6 : Non repetitive surge peak forward current 
versus overload duration. 
(TO220AC) 
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Fig.8 : Average current versus ambient 
temperature. 
(duty cycle : 0.5) (TO220AC) 
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Fig.7 : Non repetitive surge peak forward current 
versus overload duration. 
(ISOWATT220AC) 


Fig.9 : Average current versus ambient 
temperature. 
(duty cycle : 0.5) (ISOWATT220AC) 
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Fig.10 : Junction capacitance versus reverse Fig.11 : Recovery charges versus dlr/dt. 
voltage applied (Typical values). 
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Fig.12 : Peak reverse current versus dIF/dt. 
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Fig.13 : Dynamic parameters versus junction 
temperature. 
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ky ‘7 93GS-THOMSON 
IT, WICROELECTRONICS BYW29M-200 


HIGH EFFICIENCY 


FAST RECOVERY DIODES 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a VERY SMALL CONDUCTION LOSSES 

= NEGLIGIBLE SWITCHING LOSSES 

= LOW FORWARD AND REVERSE RECOVERY 
TIMES 

= HIGH SURGE CURRENT 

a HIGH DISSIPATION MINIATURE PACKAGE 

= SURFACE MOUNT TECHNOLOGY Power SO-10™ 
COMPATIBLE Plastic, non isolated SMD 

with copper tab 


DESCRIPTION 


Single rectifier suited for switchmode power supply 
and high frequency DC to DC converters. 
Packaged in a high performance surface mount 
package PSO-10, this device is intended for use 
in high frequency inverters, free wheeling and po- 
larity protection applications. 


ABSOLUTE MAXIMUM RATINGS 


RMS forward current (All pins connected) 


IF(AV) Average forward current Tc=120°C A 
6=0.5 

lFSm Surge non repetitive forward current tp=10ms A 

(All pins connected) sinusoidal 

lFRM Repetitive peak forward current tp=5us A 

f=5 kHz 
Storage and junction temperature range - 40 to+ 150 
q 


TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
August 1993 Ed:2A 1/4 
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BYW29M-200 
THERMAL RESISTANCE 


Symboi | Parameter | Value | Unt 
Rth (j-c) | Junction to case thermal resistance 


STATIC ELECTRICAL CHARACTERISTICS 


[Symbor | Parameter TeatGonaions | wi. | Typ. | tax. | nt 
Reverse leakage current | VR=VrrM tj=25c | | | to | pa 
ri=iooe | | fos | ma 
[ease | tevese | | [oss] v 
ae 
fearon [tmasc | pus. 


Forward voltage drop 


Pulse test: *tp=5ms, duty cycle<2% 
**tp = 380 us, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.65 x IrF(avy + 0.040 IF“(rms) 


RECOVERY CHARACTERISTICS 


Reverse recovery | Tj= a Ir = 0.5A 25 
time Irr=0.25A IR=1A 
= 25°C lF=1A 35 
ae =-50A/us VrR=30V 


Forward recovery | Tj = 25°C lF=1A 
diF/dt = 100A/us 
VeR= 1.1 x VF max 


Peak forward =25°C Ir=1A 
voltage eae = 100A/us 


PIN OUT configuration in PowerSO-10 : 
Anode = pinito5 
Cathode = connected to base tab 


top view 
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Fig.1 : Average forward power dissipation versus 


average forward current. 
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Fig.3 : Forward voltage drop versus forward cur- 
rent (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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Fig.6 : Average current versus ambient tempera- 
ture. (duty cycle : 0.5) 
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BYW29M-200 


Fig.7 : Junction capacitance versus reverse volt- 
age applied (Typical values). 
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Fig.9 : Peak reverse current versus dIF/dt. 
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Fig.8 : Recovery charges versus dlr/dt. 
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Fig.10 : Dynamic parameters versus junction tem- 
perature. 
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CT] SGS-THOMSON 
AYA. wicnosecrnomes ———_ BYW80(F) 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


» SUITED FOR SMPS 

» VERY LOW FORWARD LOSSES 

» NEGLIGIBLE SWITCHING LOSSES 

» HIGH SURGE CURRENT CAPABILITY 

» HIGH AVALANCHE ENERGY CAPABILITY 


a INSULATED VERSION (ISOWATT220AC) : 
Insulating voltage = 2000 V DC 
Capacitance = 12 pF 


DESCRIPTION 

Single chip rectifier suited for switchmode power 
supply and high frequency DC to DC converters. 
Packaged in TO220AC, or ISOWATT220AC this isolated 


device is intended for use in low voltage, high TO220AC ISOWATT220AC 
frequency inverters, free wheeling and polarity (Plastic) (Plastic) 
protection applications. 


BYW80-200 BYW80F-200 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


Average forward current 


Surge non repetitive forward current tp=10ms 
sinusoidal 

Tstg Storage and junction temperature range - 65 to + 150 °C 

q - 65 to +150 6 


BYW80-(F) 
Symbol Parameter 
| 50 | 100 | 150 | 200 


August 1993 Ed:1B 1/5 
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BYW80(F) 


THERMAL RESISTANCE 


wé 


ISOWATT220AC 4 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 
Vr = VRRM 
Tj = 100°C 


j= 125°C 


Pulse test: * tp =5 ms, duty cycle< 2% 
™ tp = 380 us, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.65 x IF(avy + 0.027 x IF“(RMs) 


RECOVERY CHARACTERISTICS 


l—F = 0.5A Irr = 0.25A 
IR=1A 


Ip=1A dir/dt = -50A/us 


VrR=30V 


lF=1A tr=10ns 
VeR=1.1X VE 


IF=1A tr=10ns 


915 Gay scs- | 
If, ee 


Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.4 : Relative variation of thermal impedance 
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Fig.2 : Peak current versus form factor. 


Fig.5 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
(ISOWATT220AC) 
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BYW80(F) 


Fig.6 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.7 : Non repetitive surge peak forward current 
versus overload duration. 
(ISOWATT220AC) 
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Fig.9 Average current versus ambient 


temperature. 
(duty cycle : 0.5) (ISOWATT220AC) 
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Fig.11 : Recovery charges versus dlF/dt. 
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Fig.12 : Peak reverse current versus dIF/dt. Fig.13 : Dynamic parameters versus junction 
temperature. 
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CT] SGS-THOMSON 
AYA, sucrorscrnoxics BY WSOP! 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

a VERY LOW FORWARD LOSSES 

a» NEGLIGIBLE SWITCHING LOSSES 

a HIGH SURGE CURRENT CAPABILITY 

a HIGH AVALANCHE ENERGY CAPABILITY 


a INSULATED PACKAGE : 
Insulating voltage = 2500 Vrms 
Capacitance = 7 pF 


DESCRIPTION 


Single chip rectifier suited for switchmode power 
supply and high frequency DC to DC converters. isolated 
Packaged in Isolated TO220AC, this device is TO220AC 
intended for use in low voltage, high frequency (Plastic) 
inverters, free wheeling and polarity protection 

applications. 


BYW80PI-200 


ABSOLUTE MAXIMUM RATINGS 


Symbol [Parameter Sale «| Unt 
RMS forward current 


lF(AV) Average forward current Tc=110°C 10 A 
6=0.5 
IFSM Surge non repetitive forward current tp=10ms 100 A 
sinusoidal 
Tstg Storage and junction temperature range - 65 to+ 150 °C 
aa : . - 65 to+ 150 °C 


BYWSOPI- 
Symbol Parameter 


September 1993 Ed:1B 1/4 


135 


BYWS80PI 


THERMAL RESISTANCE 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Tj = 100°C 
Tj = 125°C 


Tj = 125°C 


T) = 25°C IF=15A 


Pulse test : * tp = 5 ms, duty cycle<2% 
** tp = 380 us, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.65 x lF(av) + 0.027 x I--(RMS) 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions 
trr j= 25°C IF =0.5A Irr=0.25A 
IR=1A 


Ip=1A dir/dt = -50A/us 


VR =30V 


lF=iA tr=10ns 
VeR=1.1x VE 


2/4 {yz SGS-THONSO 
S/ A oe ea 
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Fig.1 : Average forward power dissipation versus 
average forward current. 


on PF(av)(W) 


Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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Fig.7 : Junction capacitance versus reverse 
voltage applied (Typical values). 
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Fig.9 : Peak reverse current versus dIF/dt. 


Fig.8 : Recovery charges versus dlr/dt. 
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Fig.10 : Dynamic parameters versus junction 
temperature. 
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1CT1 SGS-THOMSON 
AYA. wicnosuctnomes —_ BYW81PIPI 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

a VERY LOW FORWARD LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

a» HIGH SURGE CURRENT CAPABILITY 

ms HIGH AVALANCHE ENERGY CAPABILITY 


a INSULATED VERSION : 
Insulating voltage = 2500 Vrms 
Capacitance = 7 pF 


DESCRIPTION 

Single chip rectifier suited for switchmode power isolated 
supply and high frequency DC to DC converters. TO220AC TO220AC 
Packaged in TO220AC this device is intended for (Plastic) (Plastic) 


use in low voltage, high frequency inverters, free 


wheeling and polarity protection applications. BYW81P-200 BYW81PI-200 


ABSOLUTE MAXIMUM RATINGS 


IF(AV) Average forward current 18 A 
ae 
lFsm Surge non repetitive forward current A 
sinusoidal 
Tstg Storage and junction temperature range - 40 to+ 150 °C 
Tj - 40 to+ 150 °C 


BYW81P-/PI- 


Repetitive peak reverse voltage 100 150 200 


August 1993 Ed:1B 4/4 


BYW81P/PI 


THERMAL RESISTANCE 


Rth (j-c) Junction to case 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


| symbo | Test Conditions tin. | Typ. | Max. | Unit 
VeVi ee 
T= 100° de 
a a i CS 
vier [tessa 808 


Pulse test : * tp = 5 ms, duty cycle<2% 
**tp = 380 us, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.65 x IF(Av) + 0.016 x IF“(RMs) 


RECOVERY CHARACTERISTICS 


l-F =0.5A 
IR=1A 


IF=1A dir/dt = -50A/us 


Vr =30V 


tr=10ns 


2/4 i 
——___—__—__—_—— kyy, S8:nSon 
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Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
(BYW81P) 
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Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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Fig.6 : Non repetitive surge peak forward current 
versus overload duration. 
(BYW81 PI) 
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BYW81P/PI 


ambient 


versus 


Fig.7 Average current 
temperature. 
(duty cycle : 0.5) (BYW81P) 
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Fig.9 : Junction capacitance versus reverse 
voltage applied (Typical values). 
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Fig.8 Average current 
temperature. 
(duty cycle : 0.5) (BYW81PI) 
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Fig.10 : Recovery charges versus dlF/dt. 
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Fig.12 : Dynamic parameters versus junction 
temperature. 
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{ SGS-THOMSON 
SF, iCROELECTRONICS BYW81M-200 


HIGH EFFICIENCY 
FAST RECOVERY DIODES 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a VERY SMALL CONDUCTION LOSSES 
a» NEGLIGIBLE SWITCHING LOSSES 


a» LOW FORWARD AND REVERSE RECOVERY 
TIMES 


a HIGH SURGE CURRENT 
a HIGH DISSIPATION MINIATURE PACKAGE 


a SURFACE MOUNT TECHNOLOGY Power SO-10"™ 
COMPATIBLE Plastic, non isolated SMD 


with copper tab 
DESCRIPTION 


Single rectifier suited for switchmode power supply 
and high frequency DC to DC converters. 
Packaged in a high performance surface mount 
package PSO-10, this device is intended for use 
in high frequency inverters, free wheeling and po- 
larity protection applications. 


ABSOLUTE MAXIMUM RATINGS 


Symbol |S Parameter | ale | Unt 
RMS forward current (All pins connected) mat eee eo 


F(AV) Average forward current Tc=115°C 15 A 
6=0.5 
IFSM Surge non repetitive forward current tp=10ms A 
(All pins connected) sinusoidal 
IFRM Repetitive peak forward current tp=5us A 
f=5 kHz 
Storage and junction temperature range - 40 to+ 150 oe 
q 


TM : PowerSO-10 is a trademark of SGS-THOMSON Microelectronics. 
August 1993 Ed:2A 1/4 
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BYW81M-200 
THERMAL RESISTANCE 


IF=12A Tj = 125°C 
IF=25A = 25°C 


Pulsetest: *tp=5ms, duty cycle<2% 
“tp = 380 us, duty cycle < 2% 


To evaluate the conduction josses use the following equation : 
P = 0.65 x IF(avy + 0.0016 IF“(RMs) 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions 


Reverse recovery | Tj= 25°C IF =0.5A 
Irr=0.25A IR=1A 
25°C 


time 
IF=1A 
ere -50A/us VR=30V 


ee 


Forward recovery | Tj = 25°C IF=1A 


mica 
| fet 
diF/dt = 100A/us 
VFR = 1.1 xX VF max 


VFP Peak forward Tj=25°C 3=IF=1A V 
voltage dlF/dt = 100A/us 2 


PIN OUT configuration in PowerSO-10 : 


Anode = pinito5 
Cathode = connected to base tab 


top view 


2/4 fy, SGS-THOMSON 
TTT TTS 0 CROELECTRONICS 
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Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward cur- 
rent (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 


junction to case versus pulse duration. 
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Fig.6 : Average current versus ambient tempera- 
ture. (duty cycle : 0.5) 
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BYW81M-200 


Fig.7 : Junction capacitance versus reverse volt- 
age applied (Typical values). 
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Fig.9 : Peak reverse current versus dIF/dt. 
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Fig.8 : Recovery charges versus dlr/dt. 
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Fig.10 : Dynamic parameters versus junction tem- 
perature. 
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HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


a VERY LOW CONDUCTION LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

s LOW FORWARD AND REVERSE RECOVERY 
TIMES 

» HIGH SURGE CURRENT AND AVALANCHE 
CAPABILITY 

» THE SPECIFICATIONS AND CURVES EN- 
ABLE THE DETERMINATION OF tr AND In AT 
100°C UNDER USERS CONDITIONS 


DO 4 
DESCRIPTION (Metal) 
Low voltage drop rectifiers suited for switchmode 
power Supply. 


ABSOLUTE RATINGS (limiting values) 


(AV) Average Forward Current To = 120°C 15 
6=0.5 
lFSM Surge non Repetitive Forward Current tp = 10ms 200 
Sinusoidal 


Power Dissipation To = 100°C ee ee el 
| 1; | Junction Temperature — 40 to 150 fees | 


ewer Ss 
issu” | Non Repetive Peak Reverse Vatags [ss 110 [168 | 220 Tv 


THERMAL RESISTANCE 


Symbol [~~ rameter SSSCSC~sCSCSC~é «dC 


=a 
A 

rr 
A 

Ww 
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BYW 81-50 — 200 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


a eee Te 
Va = Vann a ee eee 
re = 100°C ee ee 

V 


= 25°C p= 88 a es 
RECOVERY CHARACTERISTICS 


Symbol | ____Test Conditions ———~—~=~S~S~S~*~CIm. «| Typ, | Max, | Unit | 
ter T, = 25°C Ir = 1A di¢/dt = 50A/us 35 
Va =30V see figure 12 
T, = 25°C Ir =2A dir/dt = — 20A/us 15 nc 
Vr < 30V 
lp =1A = 15 ns 


ter T, = 25°C 
Measured at 1.1 x Ve 
T, = 25°C 


To evaluate the conduction losses use the following equations : 
Ve = 0.66 + 0.0077 Ir P = 0.66 x Ir(av) + 0.0077IF“(RMs) 
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FIGURE 2 : Peak currentt versus form factor 


FIGURE 1 : Power losses versus srersgs current 
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FIGURE 3 : Non repstitive pak surge current versus durstion 


FIGURE 4 : Thermal impedances verns pulss width 
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FIGURE 6 : Voltage drop varass forward current 


FIGURE 5 : Voltage drop versus forward current 
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BYW 81-50 — 200 
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FIGURE 8 : Recovery charge varsus di ¢/dt 


FIGURE 7 : Capaaitance versus reverse voltege applied 
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FIGURE 10 : Peak reverse current versus di¢-/dt 


FIGURE 9 : Recovery time versus di-/dt 
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FIGURE 11 : Dynamic parematers versus junction temperature 


FIGURE 12 : Meawrement of t,y (fig. 9) and Ina 
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HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

a VERY LOW FORWARD LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

» HIGH SURGE CURRENT CAPABILITY 

a HIGH AVALANCHE ENERGY CAPABILITY 
a INSULATED VERSION (ISOWATT220AB) : 


Insulating voltage = 2000 V DC 
Capacitance = 12 pF 


DESCRIPTION 


Dual center tap rectifier suited for switchmode 
power supply and high frequency DC to DC 
converters. isolated 
Packaged in TO220AB, or ISOWATT220AB this TO220AB ISOWATT220AB 
device is intended for use in low voltage, high (Plastic) (Plastic) 
frequency inverters, free wheeling and polarity 

protection applications. BYW51-200 BYW51F-200 


ABSOLUTE MAXIMUM RATINGS 


Symbo [Unit 
RIMS forward current 
| 


0 
IF(av) | Average forward current 
one. ISOWATT22008 
Surge non repetitive forward current tp=10ms 
sinusoidal 
Tstg Storage and junction temperature range - 65 to+ 150} °C 


BYW51-(F) 
Symbol Parameter 200 | 


Repetitive peak reverse voltage 


> 
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BYW51(F) 
THERMAL RESISTANCE 


| 
Rth (j-c) | Junction to case TO220AB 2.5 
| 
ISOWATT220AB 5.1 
4.06 


When the diodes 1 and 2 are used simultaneously : 
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c) (Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


oak, 
‘iN 


Typ. 


3 gw 
| <fals] 


=k 
ie 
on 


2 
C0 
oO 


Pulse test: *tp=5ms, duty cycle<2% 
** tp = 380 us, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.65 x IF(av) + 0.025 x IF“(RMs) 


RECOVERY CHARACTERISTICS 


IF =0.5A Irr=0.25A 
IR=1A 


IF=1A dir/dt = -50A/us 


VrR=30V 


lF=1A tr=10ns 
Ver =1.1xX Ve 


l—F=1A tr=10ns 


2/5 GS- 
yp, siitontiomranes 


Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
(TO220AB) 
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Fig.2 : Peak current versus form factor. 


Fig.5 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
(ISOWATT220AB) 
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BYW51(F) 


Fig.6 : Non repetitive surge peak forward current 
versus overload duration. 
(TO220AB) 
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Fig.8 Average current versus ambient 


temperature. 
(duty cycle : 0.5) (TO220AB) 
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Fig.10 : Junction capacitance versus reverse 
voltage applied (Typical values). 


Fig.7 : Non repetitive surge peak forward current 
versus overload duration. 
(ISOWATT220AB) 
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Fig.9 Average current versus ambient 
temperature. 


(duty cycle : 0.5) (ISOWATT220AB) 
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Fig.11 : Recovery charges versus dlr/dt. 
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BYW51(F) 


Fig.12 : Peak reverse current versus dIF/dt. Fig.13 : Dynamic parameters versus junction 
temperature. 
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{. weg 924uS-1HOMSON 
VF, MICROELECTRONICS BYW51M-200 


HIGH EFFICIENCY 
FAST RECOVERY DIODES 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


m VERY SMALL CONDUCTION LOSSES 
a» NEGLIGIBLE SWITCHING LOSSES 


s LOW FORWARD AND REVERSE RECOVERY 
TIMES 


s HIGH SURGE CURRENT 
a HIGH DISSIPATION MINIATURE PACKAGE 
a SURFACE MOUNT TECHNOLOGY Power SO-10'™ 
COMPATIBLE Plastic, non isolated SMD 
with copper tab 
DESCRIPTION 


Single rectifier suited for switchmode power supply 
and high frequency DC to DC converters. 
Packaged in a high performance surface mount 
package PSO-10, this device is intended for use 
in high frequency inverters, free wheeling and po- 
larity protection applications. 


ABSOLUTE MAXIMUM RATINGS 


a ——_—_ es ee 
Repetitive peak reverse voltage 


F(RMS) RMS forward All pins connected | Per diode ae 
current 


Average forward | To=120°C 
Current 6=0.5 
a 


IFSM Surge non repetitive | tp=10ms sinusoidal | Per diode 100 
forward current All pins connected 

IFRM Repetitive peak tp =5 ps Per diode 
forward current f = 5 kHz 


Tstg Storage and junction temperature range - 40 to+ 150 


Tj 
TM : PowerSO-10 Is a trademark of SGS-THOMSON Microelectronics. 
August 1993 Ed:2A 1/4 
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BYW51M-200 
THERMAL RESISTANCES 


[symbot | Parameter Sale| Unt 
Rth (j-c) | Junction to case thermal resistances °C/W 


STATIC ELECTRICAL CHARACTERISTICS (Per diode) 


[Symboi| Parmeter | TestGonaions | win. [ Typ. | wax. | Unt 
Reverse leakage current | VR=VRRM t=2e0 | | | 15 | pa 
ator | | | | ma 

feaea [nave | | [os] v 
Ce 
fwatea[taere | | uss 


Forward voltage drop 


Pulse test: *tp=5ms, duty cycle<2% 
** tp = 380 us, duty cycle<2% 
To evaluate the conduction losses use the following equation : 
P = 0.65 x IF(av) + 0.025 IF* (RMS) 
RECOVERY CHARACTERISTICS 


sol | Poem [totes [wn [ye [ne [vat 


Reverse recovery | Tj= 25°C IF =0.5A 
Irr=O0.25A IR=1A 


Tj = 25°C IF=1A 35 
diF/dt=-50A/us VR=30V 


Forward recovery | Tj= 25°C IF=1A 
diF/dt = 100A/1s 
VFR= 1.1 x VF max 


Peak forward = 25°C IF=1A V 
voltage ; ir/dt = = 100A/us 2 


PIN OUT configuration in PowerSO-10 : 


Anodei = pinito5 
Anode2 = pin6to10 
Cathodes = connected to base tab 


H 


) 


top view 
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Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward cur- 
rent (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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BYW51M-200 


Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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Fig.6 : Average current versus ambient tempera- 
ture. (duty cycle : 0.5) 
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BYW51M-200 


Fig.7 : Junction capacitance versus reverse volt- 
age applied (Typical values). 
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Fig.9 : Peak reverse current versus dIF/dt. 


Fig.8 : Recovery charges versus dlr/dt. 
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Fig.10 : Dynamic parameters versus junction tem- 
perature. 
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HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

a VERY LOW FORWARD LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

» HIGH SURGE CURRENT CAPABILITY 

a HIGH AVALANCHE ENERGY CAPABILITY 


s INSULATED VERSION : 
Insulating voltage = 2500 V DC 
Capacitance = 12 pF 


DESCRIPTION 

Single chip rectifier suited for switchmode power isolated 
supply and high frequency DC to DC converters. SOD93 DOP3lI 
Packaged in SOD93, or DOPS3I this device is (Plastic) (Plastic) 


intended for use in low voltage, high frequency 
inverters, free wheeling and polarity protection 


applications. BYW77P-200 BYW77PI-200 


ABSOLUTE MAXIMUM RATINGS 


Average forward current ee — ee 


25 
sinusoidal 

Tstg Storage and junction temperature range - 40 to+ 150 °C 

ge and junction temperature rang a weigo | 


Symbol Parameter 


Repetitive peak reverse voltage 
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BYW77P/PI 


THERMAL RESISTANCE 


moa [em e [ 
ELECTRICAL CHARACTERISTICS 


STATIC CHARACTERISTICS 


ice Test Conditions | in. | Typ. | Max.) Unit | 
25 yA 


pics| ee acc 
= mmc 
T; = 125°C lr=20A p | 088 V 


mn a 
reese | eve Tr 


Pulse test : * tp = 5 ms, duty cycle<2% 
** tp = 380 us, duty cycle<2% 


Junction to case 


To evaluate the conduction losses use the following equation : 
P = 0.7 x IF(av) + 0.0075 x IF“(ams) 


RECOVERY CHARACTERISTICS 


diF/dt = -50A/us 


tr=5ns 


VeR=1.1X Ve 


lF=1A 


2/4 Coa SGS-THOMSON 
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BYW77P/PI 


Fig.1 : Average forward power dissipation versus Fig.2 : Peak current versus form factor. 
average forward current. 
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Fig.3 : Forward voltage drop versus forward Fig.4 : Relative variation of thermal impedance 
Current (maximum values). junction to case versus pulse duration. 
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Fig.5 : Non repetitive surge peak forward current Fig.6 : Non repetitive surge peak forward current 


versus overload duration. versus overload duration. 
(BYW81P) (BYW81 Pl) 
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BYW77P/PI 


Fig.7 Average current versus ambient 


temperature. 
(duty cycle : 0.5) (GOD93) 
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Fig.9 : Junction capacitance versus reverse 
voltage applied (Typical values). 
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Fig.11 : Peak reverse current versus dIF/dt. 
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Fig.8 Average current 
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Fig.10 : Recovery charges versus dl-/dt. 
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Fig.12 : Dynamic parameters versus junction 
temperature. 
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HIGH EFFICIENCY 
FAST RECOVERY DIODES 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a VERY SMALL CONDUCTION LOSSES 

» NEGLIGIBLE SWITCHING LOSSES 

» LOW FORWARD AND REVERSE RECOVERY 
TIMES 

a HIGH SURGE CURRENT 

e HIGH DISSIPATION MINIATURE PACKAGE 

a SURFACE MOUNT TECHNOLOGY Power SO-10™ 
COMPATIBLE Plastic, non isolated SMD 

with copper tab 


DESCRIPTION 


Single rectifier suited for switchmode power supply 
and high frequency DC to DC converters. 
Packaged in a high performance surface mount 
package PSO-10, this device is intended for use 
in high frequency inverters, free wheeling and po- 
larity protection applications. 


ABSOLUTE MAXIMUM RATINGS 


Repetitive peak reverse voltage | 00 V 
RMS forward current (All pins connected) ae 


= Average forward current Tc=125°C 25 A 
6=0.5 
IFSM Surge non repetitive forward current tp=10ms A 
(All pins connected) sinusoidal 
IFRM Repetitive peak forward current tp = 5us A 
f = 5 kHz 
Tstg Storage and junction temperature range - 40 to+ 150 he 
q 


TM : PowerSO-10 is a trademark of SGS-THOMSON Microelectronics. 
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165 


BYW77M-200 
THERMAL RESISTANCE 


Symbol Parameter 


Rth (j-c) | Junction to case thermal resistance 


STATIC ELECTRICAL CHARACTERISTICS 


Symbol Test Conditions 


Reverse leakage current | VR=VRRM Tj = 25°C 
Tj = 100°C 
Tj = 


j 
j 
Forward voltage drop 


Pulse test: *tp=5ms, duty cycle<2% 
tp = 380 us, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.65 x IF(av) + 0.0075 IF“(Rms) 


RECOVERY CHARACTERISTICS 


trr Reverse recovery | Tj = 25°C IF =0.5A 35 ns 
time Irr=0.25 A IR=1A 
Tj = 25°C IF=1A 
diF/dt=-50A/us VR=30V 
tfr Forward recovery | Tj = 25°C IF=1A 
diF/dt = 100A/us 10 
fae 


VER = 1.1 x VF max 


VFP Peak forward Tj=25°C =IF=1A 
voltage diF/dt = 100A/us 


PIN OUT configuration in PowerSO-10: 


Anode = pinito5 
Cathode = connected to base tab 


top view 
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Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward cur- 
rent (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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Fig.6 : Average current versus ambient tempera- 
ture. (duty cycle : 0.5) 
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BYW77M-200 


Fig.7 : Junction capacitance versus reverse volt- Fig.8 : Recovery charges versus dlr/dt. 
age applied (Typical values). 
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7 iicRogLecTROwIes «=9BYW 77-50 > 200 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


» VERY LOW CONDUCTION LOSSES 

as NEGLIGIBLE SWITCHING LOSSES 

» LOW FORWARD AND REVERSE RECOVERY 
TIMES 

» HIGH SURGE CURRENT AND AVALANCHE 
CAPABILITY 

a THE SPECIFICATIONS AND CURVES EN- 
ABLE THE DETERMINATION OF tr AND Inu 
AT 100°C UNDER USERS CONDITIONS 


DO 4 
DESCRIPTION (Metal) 
Low voltage drop rectifiers suited for switching mode 
power supply. 


ABSOLUTE RATINGS (limiting values) 


Symbol unit] 
Repetitive Peak Forward Current 500 
AMS Forward Curren 


IF (AV) Average Forward Current To = 115°C 25 
6 =0.5 

lFsm Surge non Repetitive Forward Current tp = 10ms 500 A 
Sinusoidal 


To=tooe | | 


33 
Storage and Junction Temperature Range — 40 to 150 °C 
Tq, 


June 1989 1/4 
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BYW 77-50 — 200 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


a Toni 
i= ae] ee a ee 
eee 
joa ea 


ae = 100°C lp = 20A 


RECOVERY CHARACTERISTICS 


lr =1A 
see figure 12 


Ir =2A 


lr =1A t= 5ns 


lr =1A t, = 5ns 


To evaluate the conduction losses use the following equations : 


Ve = 0.66 + 0.0047 Ir P = 0.66 x Ir(av) + 0.0047IF(ams) 
“a CCC‘) OG@'SGSS-THOMS*ON 
47 MCROELECTROMICS 
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BYW 77-50 — 200 
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FIGURE 2: Peak current versus form factor 


FIGURE 1 : Power losses versus average current 


Tease 100°C f>400 Hz 
Vreapplied<0,8 VRRM 
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FIGURE 3 : Non repetitive peak surge current versus duration 


FIGURE 4 : Thermal impedance versus pulse width 


FIGURE 6 : Voltage drop versus forward current 


FIGURE 5 : Voltage drop and dispersion versus forward current 
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BYW 77-50 — 200 
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FIGURE 8 Recovery charge versus di¢/dt 
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FIGURE 7 : Capacitance versus reverse voltage applied 
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FIGURE 10 : Peak reverse current versus dl ¢/dt 


FIGURE 9 : Recovery time versus A e/dt 


FIGURE 12 : Measurement of t-, (fig. 9) and ppg (fig. 10) 


FIGURE 11 : Dynamic parameters versus junction temperature 
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HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

nu VERY LOW FORWARD LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

a HIGH SURGE CURRENT CAPABILITY 

a HIGH AVALANCHE ENERGY CAPABILITY 
ma INSULATED VERSION TOP3!I : 


Insulating voltage = 2500 V DC 
Capacitance = 12 pF 


DESCRIPTION 


Dual center tap rectifier suited for switchmode 
power supply and high frequency DC to DC 
converters. isolated 
Packaged in SOT93, or TOPSI this device is SOT93 TOP3I 
intended for use in low voltage, high frequency (Plastic) (Plastic) 
inverters, free wheeling and polarity protection 


applications. BYW99P-200 BYW99PI-200 


ABSOLUTE MAXIMUM RATINGS 


35 
IF(AV) Average forward current A 
oe 
Surge non repetitive forward current tp=10ms 
sinusoidal 
Tstg Storage and junction temperature range - 40 to+ 150] °C 
Tj - 40 to+ 150) °C 


> 


BYW99P-/PI- 


Symbol Parameter 


Repetitive peak reverse voltage ue we 
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BYW99P/PI 
THERMAL RESISTANCE 


Rth (j-c) Junction to case SOT93 


Ne | — 
oO | © 


1.8 

E 

RtN(©) | Couping | 
| 


When the diodes 1 and 2 are used simultaneously : 
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c) (Per diode) + P(diode 2) x Rth(c) 


oO | © 
o1 | 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


= N 
Oo (a) 


© 
oe) 
o 


Pulse test : * tp = 5 ms, duty cycle<2% 
*™ tp = 380 us, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.65 x IF(av) + 0.016 x l-“(RMs) 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions ; tin. | Typ. | Max. | Unit 
irr Tj = 25°C IF = 0.5A Irr=0.25A 25 
IR=1A 
IF=1A dlF/dt = -50A/us 40 
VrR=30V 


tir Tj = 25°C IF=1A 15 
Vern =1.1xX Ve 


as 57 S&S:THOMSON 


e MICROELECTRONICS 
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Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
(SOD93) 
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Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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Fig.6 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.7 Average current versus ambient 
temperature. 


(duty cycle : 0.5) (SOD93) 


I 
16 hata) 


100 120 140 160 


Fig.9 
voltage applied (Typical values). 
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Fig.11 : Peak reverse current versus dIF/dt. 
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Fig.8 Average current versus ambient 
temperature. 
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(a, SGS-THOMSON 
7 wicrRomecrRomies BYW 92-50 > 200 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


e VERY LOW CONDUCTION LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

gs LOW FORWARD AND REVERSE RECOVERY 
TIMES 

e HIGH SURGE CURRENT AND AVALANCHE 
CAPABILITY 

mw THE SPECIFICATIONS AND CURVES EN- 
ABLE THE DETERMINATION OF tr AND IrRu 
AT 100°C UNDER USERS CONDITIONS 


DESCRIPTION 


Low voltage drop rectifiers suited for switching mode 
power supply. 


ABSOLUTE RATINGS (limiting values) 


Symbol | sParameter | Sate =| 
Repetitive Peak Forward Current tp < 20us 
RMS Forward Current 


JAMS Forward Current TT 
IF (AV) Average Forward Current Te = 118°C 35 A 
6 =0.5 
lesm Surge non Repetitive Forward Current tp = 10ms 500 A 
Sinusoidal 


Power Dissipation To = 100°C 


Storage and Junction Temperature Range — 40 to 150 
Vy 


BYW 92- 


| po BYW9R 
oases | 50 | 100 | 150 | 200 | 


THERMAL RESISTANCE 


Symbol | Parameter | ate | nit 
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BYW 92-50 — 200 


ELECTRICAL CHARACTERISTICS 


STATIC CHARACTERISTICS 


Symbol Test Conditions 


Ve T, = 25°C Ie = 100A 
T, = 100°C Ip = 35A 
RECOVERY CHARACTERISTICS 


Symbol Test Conditions | Min. : 

ter T, = 25°C le = 1A di-/dt =— 50A/us 
Vr =30V see figure 12 

Qi T, =25°C Ip =2A die/dt = — 20A/us 
Vr < 30V 

tir T, = 25°C lr =1A tr =5ns 
Measured at 1.1 x Ve 

T, = 25°C Ip = 1A tr = 5ns ar 


To evaluate the conduction losses use the following equations : 


Ve = 0.66 + 0.0047 Ir P = 0.66 x IF(av) + 0.0047IF7(Ams) 
a —s—SsSSCi*Ee=‘SGS-THOMSCONN 
S/ | MICROELECTRONICS 
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BYW 92-50 — 200 


) 10 20 30 40 IFav)lA) 0 0,2 0,4 0,6 0.8 6 


FIGURE 1 : Power losses versus average current FIGURE 2 : Peak current versus form factor 
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FIGURE 3 : Non repetitive peak surge current versus duration FIGURE 4 : Thermal impedance versus pulse width 
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BYW 92-50 — 200 
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FIGURE 7 : Capacitance versus reverse voltage applied 
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FIGURE 9 : Recovery time versus dif/dt rAiae) 
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FIGURE 11 : Dynamic parameters versus junction temperature 
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FIGURE 12 : Measurement of tr, (fig. 9) and I pag (fig. 10) 
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MICROELECTRONICS 


{ SGS-THOMSON 
7 iwicRogLecrRomIes 4 BYW 78-50 > 200 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


a» VERY LOW CONDUCTION LOSSES 

» NEGLIGIBLE SWITCHING LOSSES 

a LOW FORWARD AND REVERSE RECOVERY 
TIMES 

» HIGH SURGE CURRENT AND AVALANCHE 
CAPABILITY 

a THE SPECIFICATIONS AND CURVES EN- 
ABLE THE DETERMINATION OF tr and Inu 
AT 100°C UNDER USERS CONDITIONS 


DESCRIPTION 


Low voltage drop rectifiers suited for switching mode 
power supply. 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter pValue [Unit 
Repetitive Peak Forward Current 1000 
RMS Forward Current 


IF (AV) Average Forward Current Tc = 100°C 50 A 
6 =0.5 
l—esm Surge non Repetitive Forward Current tp = 10ms 1500 A 
Sinusoidal 


ce 


Storage and Junction Temperature Range — 40 to 150 
qT, 


THERMAL RESISTANCE 


Symbol | ——~=~S~S rameter SSC*dSSSC CdCl 


June 1989 1/4 
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BYW 78-50 — 200 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


| Symbol ____ Test Condens __iim. | Typ. | exe | nit 


Va = Vaan a ee ee 
a ae ee oe 


Ve Te = 25°C le = 160A 
T, = 100°C Ip =50A 
RECOVERY CHARACTERISTICS 


_— Test conditions | Min. | 
T, = 25°C lp =1A dir/dt = — 50A/us 
Va =30V see figure 12 


= 25°C lr =1A tr =5ns 
yee at 1.1x Ve 


= T, = 25°C lp =1A tr; = 5ns 


To evaluate the conduction losses use the following equations : 


Ve = 0.66 + 0.0021 Ir P = 0.66 x IF(av) + 0.0021 IF7(AMs) 
“a. CSCSCSC*i|FSGS-THOMSONN 
Tf imenozecrromes 
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BYW 78-50 — 200 


FIGURE 4 : Thermal impedance versus pulse width 


FIGURE 2: Peak current versus form factor 
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FIGURE 3 : Non repetitive peak surge current versus duration 


FIGURE 1 : Power losses versus average current 
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FIGURE 6 : Voltage drop versus forward current 
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FIGURE 5 : Voltage drop and spread versus forward current 
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FIGURE 9 : Recovery time versus dl F/dt 
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‘CT SGS-THOMSON 
AYA, vicnoeucraomes ——BYV52/P I 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

a VERY LOW FORWARD LOSSES 

a» NEGLIGIBLE SWITCHING LOSSES 

a HIGH SURGE CURRENT CAPABILITY 

a HIGH AVALANCHE ENERGY CAPABILITY 
a» INSULATED VERSION TOP3!I : 


Insulating voltage = 2500 V DC 
Capacitance = 12 pF 


DESCRIPTION 


Dual center tap rectifier suited for switchmode 
power supply and high frequency DC to DC 
converters. isolated 
Packaged in SOT93, or TOPSI this device is SOT93 TOP3I 
intended for use in low voltage, high frequency (Plastic) (Plastic) 
inverters, free wheeling and polarity protection 


applications. BYV52-200 BYV52PI-200 


ABSOLUTE MAXIMUM RATINGS 


symbor [Parameter «ate it 
[ws [rsiowaeuen rene [50 [A 
IF(AV) sd forward ee A 
Tort 


lFSm Surge non repetitive forward current 
sinusoidal 


a | 
1s Storage and junction temperature range - 40 to+ 150 


- 40 to+ 150] °C 


BYV52-/PI- 
Symbol Parameter 


| VrRM | | VrrM | Repetitive peak reverse voltage 


August 1993 Ed:1B 1/4 


BYV52/Pl 
THERMAL RESISTANCE 


symbol | Parameter | tue | Unit 
Rth (j-c) | Junction to case [Perdiode 


Coupling 


When the diodes 1 and 2 are used simultaneously : 
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c)(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


IF =40A 


Pulse test :* tp = 5 ms, duty cycle<2% 
* tp = 380 us, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.7 x IF(av) + 0.0075 x IF“(RMs) 


RECOVERY CHARACTERISTICS 


2/4 SCS- 
$+ yp, SSiesne 


Fig.1 : Average forward power dissipation versus 
average forward current. 
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Forward voltage drop versus forward 


Fig.3 : 
current (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
(SOD93 
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Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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Fig.6 : Non repetitive surge peak forward current 
versus overload duration. 
(TOP3!I) 
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BYV52/PI 
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versus 


Fig.7 Average current 
temperature. 
(duty cycle : 0.5) (SOD93) 
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Fig.9 : Junction capacitance versus reverse 
voltage applied (Typical values). 
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Fig.11 : Peak reverse current versus dIF/dt. 
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Fig.8 Average current versus ambient 


temperature. 
(duty cycle : 0.5) (TOPSI) 
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Fig.10 : Recovery charges versus dlF/dt. 
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Fig.12 : Dynamic parameters versus junction 
temperature. 
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ICT} SGS-THOMSON 
7 iwicRogecrRomics BYW 08-50 — 200 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


a VERY LOW CONDUCTION LOSSES 

» NEGLIGIBLE SWITCHING LOSSES 

a LOW FORWARD AND REVERSE RECOVERY 
TIMES 

» HIGH SURGE CURRENT AND AVALANCHE 
CAPABILITY 

a» THE SPECIFICATIONS AND CURVES EN- 
ABLE THE DETERMINATION OF tr and Inu 
AT 100°C UNDER USERS CONDITIONS 

a» EASE OF PARALLELING 


DO5 
DESCRIPTION (Metal) 
Low voltage drop rectifiers suited for switching mode 
power supply. 


ABSOLUTE RATINGS (limiting values) 


oan 
A 
RMS Forward Current 


IF (AV) Average Forward Current To = 85°C 
6=0.5 

lesm Surge non Repetitive Forward Current tp = 10ms 1500 . A 
Sinusoidal 


Power Dissipation To = 90°C a ee ee 


Storage and Junction Temperature Range — 40 to 150 
T, 


~ THERMAL RESISTANCE 


Symbol [_———~—~SPavameter——SOS~*~*~S~sSCSSCS ante «dC 
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BYW_08-50 — 200 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


| Symbol | —SSCSTest Conditions, =| «Min. | Typ. | Max. | Unit | 
_* ee — Vac Vann a ee ee 
Re ia da oe See gerne 9] metal 
Ip = 80A a aE ae 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions | Min. | Typ. | Max. | Unit_| 
T, = 25°C Ir =1A di-/dt = — 50A/us 
VR =30V see figure 12 
T,; = 25°C lp =1A tr = 5ns 
Measured at 1.1 x Ve 


= T, = 25°C le = 1A t, = 5ns aS 2 a ee 


To evaluate the conduction losses use the following equations : 


Ve = 0.66 + 0.0021 Ir P = 0.66 x IFav) + 0.0021 le*(ams) 
a (& SGS-THOMSON 
S/ MICROELECTRONICS 
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BYW _ 08-50 — 200 
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FIGURE 1 : Power losses versus average current 
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Tease 100°C +f >400 Hz 
Vreapplied <0,8 VaRm 
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FIGURE 3 : Non repetitive peak surge current versus duration 
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FIGURE 5 : Voltage drop and spread versus forward current FIGURE 6 : Voltage drop versus forward current 
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BYW 08-50 — 200 
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FIGURE 7 : Capacitance versus reverse voltage applied 
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FIGURE 11 : Dynamic parameters versus junction 
temperature 
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FIGURE 12 : Measurement of ty, (fig. 9) and Igy (fig. 10) 


key, SGS-THOMSO 
S| | muepou euincuves 


192 


{ SGS-THOMSON BYV54(V 
AY), iicxonseroncs ——_Byvsai{v) 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

a VERY LOW FORWARD LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

a HIGH SURGE CURRENT CAPABILITY 

a HIGH AVALANCHE ENERGY CAPABILITY 


a INSULATED: 
Insulating voltage = 2500 Vrms 
Capacitance = 45 pF 


DESCRIPTION 


Dual rectifier suited for switchmode power supply 
and high frequency DG jo DC converters. 
Packaged in ISOTOP ~ this device is intended for 
use in low voltage, high frequency inverters, free ISOTOP ISOTOP 
wheeling and polarity protection applications. Fast on version Screw version 


(Plastic) (Plastic) 


ABSOLUTE MAXIMUM RATINGS 


Symbol co 


Surge non repetitive forward current 1000 
sinusoidal 
Tstg Storage and junction temperature range - 40 to+ 150} ° 
q - 40 to+ 150 


BYV54(V) / BYV541(V) 


Symbol Parameter | Byvsavy/ BY 
| so | to | 50 | 200 
VRRM Repetitive peak reverse voltage 


TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 
August 1993 Ed:1B 1/4 
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BYV54(V) / BYV541(V) 
THERMAL RESISTANCE 


When the diodes 1 and 2 are used simultaneously : 
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c)(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


~ 


lF=100A 


Pulse test : * tp = 5 ms, duty cycle <2% 
** tp = 380 us, duty cycle<2% 


To evaluate the conduction, losses use the following equation : 
P = 0.7 x IF(av) + 0.003 x IF“(RMs) 


RECOVERY CHARACTERISTICS 


l—- = 0.5A 
IR=1A 


Ir=1A dir/dt = -50A/us 


VrR=30V 


tfr Tj = 25°C lF=1A tr=5ns 
Ver =1.1X VE 


VEP Tj = 25°C lF=1A tr=5 ns 


2/4 SGS- 
—_$_$__ 1 hyp, SiS RROMsox 
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Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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Fig.6 Average current versus ambient 


temperature. (duty cycle : 0.5) 
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BYV54(V) / BYV541(V) 


Fig.7 : Junction capacitance versus reverse Fig.8 : Recovery charges versus dlr/dt. 
voltage applied (Typical values). 
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Fig.9 : Peak reverse current versus dIF/dt. Fig.10 : Dynamic parameters versus junction 
temperature. 
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fy SGS-THOMSON 
4, MICROELECTRONICS BYV255(V) 


HIGH EFFICIENCY FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a» SUITED FOR SMPS 

» VERY LOW FORWARD LOSSES 

» NEGLIGIBLE SWITCHING LOSSES 

» HIGH SURGE CURRENT CAPABILITY 

a» HIGH AVALANCHE ENERGY CAPABILITY 


a INSULATED : 
Insulating voltage = 2500 Vrms 
Capacitance = 55 pF 


DESCRIPTION 


Dual rectifier suited for switchmode power supply 
and high frequency DG fo DC converters. 
Packaged in ISOTOP ™ this device is intended for ISOTOP 
use in low voltage, high frequency inverters, free Fast on version 


: sae Screw version 
wheeling and polarity protection applications. 


(Plastic) (Plastic) 


BYV255-200 BYV255V-200 


ABSOLUTE MAXIMUM RATINGS 


Surge non repetitive forward current tp=10ms 1600 
sinusoidal 
Tsig Storage and junction temperature range - 40 to+ 150] ° 
qj - 40 to + 150 


BYV255-(V) 
Symbol Parameter 700 


Repetitive peak reverse voltage 


TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 
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BYV255(V) 
THERMAL RESISTANCE 


Symbol Parameter 


Rth (c) | Coupling 


When the diodes 1 and 2 are used simultaneously : 
Tj-Tc (diode 1) = P(diode 1) x Rth(j-c)(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


Test Conditions 


Tj = 25°C = VRRM a 
71= 100°0 i 


Ve* | T)=125°C F=100A 
Tj = 125°C Ir = 200A 
Tj = 25°C Ip = 200 A me 


Pulse test :* tp =5 ms, duty cycle<2% 
** tp = 380 us, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.7 x IF(av) + 0.0015 x IF“(RMs) 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions | mtin. | Typ. | Max. | Unit | 
25°C IF = 0.5A Irr=0.25A 55 

IR=1A 

IF=1A dlF/dt = -50A/us 

VrR=30V 

Tj = 25°C IF=1A tr=5ns 10 
Ver =1.1X VF 
| Tj=250 


TURN-OFF SWITCHING CHARACTERISTICS 


Tet Condon Puan. [om [ wax [vat 
¢=1008 | alFiat=-200ANs ace 


Lp < 0.05uH 


Vcc < 0.6 Varo 
2/4 ky, SGS-THOMSO 
S/ A sched beat 
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Symbol 


Fig.1 : Average forward power dissipation versus 
average forward current. 


Pp 
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Fig.3 : Forward voltage drop versus forward 
current (maximum values). 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 


junction to case versus pulse duration. 
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Fig.6 Average current ambient 
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BYV255(V) 


Fig.7 : Junction capacitance versus reverse Fig.8 : Recovery charges versus dlr/dt. 
voltage applied (Typical values). 
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ULTRA FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

» LOW LOSSES 

» LOW FORWARD AND REVERSE RECOVERY 
TIME 

m» HIGH SURGE CURRENT CAPABILITY 

m HIGH AVALANCHE ENERGY CAPABILITY 


DESCRIPTION 

Low cost single chip rectifier suited for switchmode 
power supply and high frequency DC to DC 
converters. F126 
Packaged in F 126, this device is intended for use (Plastic) 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 


Tl = 60°C 


-65 to+ 150 °C 
-65 to + 150 
Symbol Parameter 


VRRM_ | Repetitive Peak Reverse Voltage 


THERMAL RESISTANCE 


Junction-leads 


* ou infinite heatsink with L = 5mm lead length. 
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STPR310/STPR320 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Tests Conditions Min Typ. | Max 

IR* VR = VRRM | | 40 

Tj = 100°C | | 0.5 

Vet | y=125C ir BAC __ 0.99 

| aC «5 lip-6A  t—<CSstst—‘<CSsSTSS~SYS 1.20 

a y-256  |-6A || 1.25 
= ba esie agit ats vee 


Pulse test: *~ tp = 5 ms duty cycle < 2 % 
** tp = 380 us, duty cycle < 2% 


RECOVERY CHARACTERISTICS 
Tests Conditions 
tr =|: Ty = 25°C | IR=1A  Irr=0.25A 


Ty = 20°C i Ip= 1A tr=10ns VeER=11XVE 


fe + 


i IFS 1A tr=10ns 


To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(Av) + 0.070 IF2(RMS) 
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Fig.1 : Average forward power dissipation versus aver- 


age forward current. 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle * 0.5) 
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Fig.5 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig.2 : Peak current versus form factor. 
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Fig.4 : Non repetitive surge peak forward current versus 
overload duration. (Maximum values) 
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Fig.6 : Forward voltage drop versus forward current. 
(Maximum values) 


VFM(V) 


cre er 
soo CL ete I LT 
0. Pi 


01 100 
3/4 
——__— 


203 


STPR310/STPR320 


Fig.7 : Junction capacitance versus reverse voltage ap- Fig.8 : Recovery charge versus dIF/dt. 
plied. (Typical values) 
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Fig.9 : Peak reverse current versus dIF/dt. Fig.10 : Dynamic parameters versus junction tempera- 
ture. 
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ULTRA FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

a» LOW LOSSES 

se LOW FORWARD AND REVERSE RECOVERY 
TIME 


» HIGH SURGE CURRENT CAPABILITY a Cx 
» HIGH AVALANCHE ENERGY CAPABILITY te ‘“S 
A 


A 
K K 

DESCRIPTION 

Low cost single chip rectifier suited for switchmode 

power supply and high frequency DC to DC conver- TO220AC ISOWATT220AC 

ters. (Plastic) (Plastic) 

Packaged in TO220AC and ISOWATT220AC, this 

device is intended for use in low voltage, high fre- STPR310D STPR310F 


quency inverters, free wheeling and polarity protec- STPR320D STPR320F 


tion applications. 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 
IF(RMS) | RMS Forward Current A 


IF(AV) | Average Forward Current 3 A 
Sinusoidal 
: °C 


Tstg Storage and Junction Temperature Range 65 to+ 150 
Tj -65 to+ 150 


Symbol Parameter STPR 
310D 320D 
310F 320F 
VRRM | Repetitive Peak Reverse Voltage 100 200 


THERMAL RESISTANCE 


Parameter 
Junction-case TO220AC 


ISOWATT220AC 
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STPR310D/F / STPR320D/F 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


.— 
BE 


hm | fo 
o| Oo 

3 
EE 


Pulse test: * tp = 5 ms, duty cycle<2% 
** tp = 380 us, duty cycle < 2% 


RECOVERY CHARACTERISTICS 
Tests Conditions 
IF=0.5A IR=1A Irr=0.25A 


Le 
pata watow Weneiinwe | | || 
ac A 


+ 
< 


p. 


IF=1A tr=10ns 


To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(Av) + 0.070 IF@(RMS) 


Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor. 
age forward current. 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle :0.5) (TO220AC) 
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Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (TO220AC) 
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Fig.7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(TO220AC) 
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Fig.4 : Average current versus ambient temperature. 
(duty cycle : 0.5) (ISOWATT220AC) 
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Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 
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Fig.8 : Relative variation of thermal transient impedance 
Junction to case versus pulse duration. 
(ISOWATT220AC) 
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STPR310D/F / STPR320D/F 


Fig.9 : Forward voltage drop versus forward current. Fig.10 : Junction capacitance versus reverse voltage 
(Maximum values) applied. (Typical values) 
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Fig.11 : Recovery charge versus dIF/dt. Fig.12 : Peak reverse current versus dIF/dt. 
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Fig.13 : Dynamic parameters versus junction tempera- 
ture. 
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ULTRA FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

a LOW LOSSES 

a LOW FORWARD AND REVERSE RECOVERY 
TIME 

a» HIGH SURGE CURRENT CAPABILITY 

ma HIGH AVALANCHE ENERGY CAPABILITY 


DESCRIPTION 

Low cost single chip rectifier suited for switchmode 

power supply and high frequency DC to DC conver- TO220AC ISOWATT220AC 
ters. (Plastic) (Plastic) 


Packaged in TO220AC and ISOWATT220AC, this 
device is intended for use in low voltage, high fre- 
quency inverters, free wheeling and polarity protec- 
tion applications. 


STPR510D STPR510F 
, STPR520D STPR520F 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 


IF(RMS) | RMS Forward Current 


IF(AV) | Average Forward Current 
6=0.5 


ISOWATT220AC | Te = 115°C 
IFSM__| Surge Non Repetitive Forward Current Tp =10ms 
Sinusoidal 


Tstg Storage and Junction Temperature 
Ty Range 


“ 


VRRM | Repetitive Peak Reverse Voltage 


THERMAL RESISTANCE 


Symbol Parameter 
Rth (j-c) | Junction-case TO220AC °C/W 


ISOWATT220AC 
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STPR510D/F / STPR520D/F 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Tests Conditions 


min. | 7 

= [ieee [eeea 
few swe 
| _ 
Min 


‘<= 
> 


3 
> 


TG 


Tj = 25°C IF = 10A 


5 ms, duty cycle <2% 
380 us, duty cycle < 2% 


Pulse test: * 


RECOVERY CHARACTERISTICS 


Typ. 
IF=05A IR=1A Ir-025A | | | 30 
IF=1A tr=10ns VeR=1.1x VE Paced 


To evaluate the conduction esta use the following equation : 
P = 0.78 x IF(AV) + 0.042 Ife (RMS) 


Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor. 
age forward current. 
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Fig.3 : Average current versus ambient temperature. Fig.4 : Average current versus ambient temperature. 
(duty cycle : 0.5) (TO220AC) (duty cycle : 0.5) (ISOWATT220AC) 
6.0 hlauital 


Fig.5 : Non repetitive surge peak forward current versus Fig.6 : Non repetitive surge peak forward current versus 
overload duration. overload duration. 
(Maximum values) (TO220AC) (Maximum values) (ISOWATT220AC) 
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Fig.7 : Relative variation of thermal transient impedance Fig.8 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. junction to case versus pulse duration. 
(TO220AC) (ISOWATT220AC) 
: K=Zth(j-c)/Rth(j-c) ; K=Zth(j-c)/Rth(j-c) 


cL 
atl 


0.2 4 
L“ SINGLE PULSE 
tp(s) 
0.01 : 


0.1 1 


0.1 
0.001 


KY f, BES ctuscstes 


STPR510D/F / STPR520D/F 


Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig.11 : Recovery charge versus dIF/dt. 
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Fig.13 : Dynamic parameters versus junction tempera- 


ture. 
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Fig.10 : Junction capacitance versus reverse voltage 
applied. (Typical values) 
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(wy, SGS-THOMSON STPR610CT/CF 
JF WICROELECTROMCS STPR620CT/CF 


ULTRA FAST RECOVERY RECTIFIER DIODES 


FEATURES 


» SUITED FOR SMPS 

u LOW LOSSES 

a LOW FORWARD AND REVERSE RECOVERY 
TIME 

a» HIGH SURGE CURRENT CAPABILITY 

=» HIGH AVALANCHE ENERGY CAPABILITY 


DESCRIPTION 

Low cost dual center tap rectifier suited for switch- TO220AB ISOWATT220AB 
mode power supply and high frequency DC to DC (Plastic) (Plastic) 
converters. 


Packaged in TO220AB and ISOWATT220AB, this 
device is intended for use in low voltage, high fre- STPRG610CT STPR610CF 
quency inverters, free wheeling and polarity protec- STPR620CT STPR620CE 
tion applications. 


ABSOLUTE RATINGS (limiting values) 


IF(AV) | Average Forward Current TO220AB Te = 125°C | Per diode 3 A 
6=0.5 
6 


ISOWATT220AB} Tc = 120°C | Per device 
I-FSM Surge Non Repetitive Forward Current Tp =10ms } Per diode 30 A 
Sinusoidal 


Tstg Storage and Junction Temperature Range -65 to + 150 °C 
Tj -65 to+ 150 


Symbol Parameter 


VRRN | Repetitive Peak Reverse Voltage 100 
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STPR610CT/CF / STPR620CT/CF 
THERMAL RESISTANCE 


Symbol Parameter 


Rth (j-c) | Junction-case TO220AB °C/W 
total 


ISOWATT220AB | Per diode 8.5 
total 
Rth (c) | Coupling 


When the diodes 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode1) x Rth(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Tests Conditions 


Tj = 25°C VR =VRRM 
ae 


Tj= 125°C Ip= 3A hl 


Tj = 125°C IE= 6A 


Pulse test: * tp = 5 ms, duty cycle<2% 
** tp = 380 us, duty cycle < 2% 


RECOVERY CHARACTERISTICS 


Tj = 25°C IF=1A tr=10ns VeR=1.1xVE 
Tj = 25°C IF=1A tr=10ns 


To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(av) + 0.070 IF2(RMS) 


Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor. (Per diode) 
age forward current. (Per diode) 
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STPR610CT/CF / STPR620CT/CF 


Fig.3 : Average current versus ambient temperature. Fig.4 : Average current versus ambient temperature. 
(duty cycle : 0.5) (TO220AB) (duty cycle : 0.5) (ISOWATT220AB) 
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Fig.5 : Non repetitive surge peak forward current versus Fig.6 : Non repetitive surge peak forward current versus 
overload duration. overload duration. 
(Maximum values) (TO220AB) (Per diode) (Maximum values) (ISOWATT220AB) (Per diode) 
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Fig.7 : Relative variation of thermal transient impedance Fig.8 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. junction to case versus pulse duration. 
(TO220AB) (Per diode) (ISOWATT220AB) (Per diode) 
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Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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Fig.11 : Recovery charge versus dIF/dt. (Per diode) 
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Fig.13 : Dynamic parameters versus junction tempera- 
ture. (Per diode) 
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Fig.10 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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(jy, SGS-THOMSON —SE_s STPR810D/F 
JF WICROELECTROMCS STPR820D/F 


ULTRA FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a SUITED FOR SMPS 

u LOW LOSSES 

a LOW FORWARD AND REVERSE RECOVERY 
TIME 

a HIGH SURGE CURRENT CAPABILITY 

a HIGH AVALANCHE ENERGY CAPABILITY 


DESCRIPTION 

Low cost single chip rectifier s.iwted for switchmode 

power supply and high tremuency DC to DC conver- TO220AC ISOWATT220AC 
ters. (Plastic) (Plastic) 
Packaged in TO220AC and ISOWATT220AC, this 

device is intended for use in low voltage, high fre- STPR810D STPR810F 


quency inverters, free wheeling and polarity protec- , STPR820D STPR820F 


tion applications. 


ABSOLUTE RATINGS (limiting values) 


IF(RMS) | RMS Forward Current 


: 
IF(AV) | Average Forward Current A 
ae £5 


IFSM_ . Surge Non Repetitive Forward Current Tp =10ms 
! Sinusoidal 


Tstg Storage and Junction Temperature -65 to + 150 °C 
| Tj | Range -65 to+ 150 


G2 eS ee hoe 


| Symbol 


Parameter 


' 
\ 


Parameter 


ee cm 
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STPR810D/F / STPR820D/F 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Pulse test: * tp = 5 ms, duty cycle <2% 
** tp = 380 us, duty cycle < 2% 


RECOVERY CHARACTERISTICS 


Tests Conditions 


Tj = 25°C lI—F=O05A IR=1A Irr=0.25A 
Tj = 25°C IF=1A tr=10ns VpFR=1.1x VE 
Tj = 25°C IF= 1A tr=10ns 


To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(AV) + 0.026 IF@(RMS) 


Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor. 
age forward current. 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle :0.5) (TO220AC) 
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Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (TO220AC) 


Fig.7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(TO220AC) 
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Fig.4 : Average current versus ambient temperature. 
(duty cycle : 0.5) (ISOWATT220AC) 
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Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 
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Fig.8 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWATT220AC) 
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STPR810D/F / STPR820D/F 


Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig.11 : Recovery charge versus dlF/dt. 
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Fig.10 : Junction capacitance versus reverse voltage 
applied. (Typical values) 
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Fig.12 : Peak reverse current versus dIF/dt. 
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Fig.13 : Dynamic parameters versus junction tempera- 
ture, 
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{ SGS-THOMSON STPR1010CT/CF 
SF WICROELECTROMICS STPR1020CT/CF 


ULTRA FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a» SUITED FOR SMPS 

a LOW LOSSES 

a LOW FORWARD AND REVERSE RECOVERY 
TIME 

a HIGH SURGE CURRENT CAPABILITY 

a» HIGH AVALANCHE ENERGY CAPABILITY 


DESCRIPTION 

Low cost dual center tap rectifier suited for switch- TO220AB ISOWATT220AB 
mode power supply and high frequency DC to DC (Plastic) (Plastic) 
converters. 


Packaged in TO220AB and ISOWATT220AB, this 
device is intended for use in low voltage, high fre- STPRIO10CT STPRI010CE 
quency inverters, free wheeling and polarity protec- STPR1020CT STPR1020CF 
tion applications. 


ABSOLUTE RATINGS (limiting values) 


IF(AV) | Average Forward Current TO220AB Tc = 125°C | Per diode 5 A 
6=0.5 
10 


ISOWATT220AB | Tc = 115°C | Per device 
IFSM Surge Non Repetitive Forward Current Tp=10ms | Per diode 50 A 
Sinusoidal 


Tstg Storage and Junction Temperature Range -65 to + 150 °C 
Tj -65 to+ 150 


Symbol Parameter 


VRRM_| Repetitive Peak Reverse Voltage 
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STPR1010CT/CF / STPR1020CT/CF 
THERMAL RESISTANCE 


symbol] ameter SSSSC*dT Wate 


Rth (j-c) | Junction-case TO220AB Per diode 4.0 °C/W 
total 
ISOWATT220AB | Per diode 
total 
ew 


When the diodes 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode1) x Rth(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


symbot| Testa Conditions «dns | Tom 


Rth (c) | Coupling 


Pulse test: * tp = 5 ms, duty cycle < 2% 
** tp = 380 us, duty cycle < 2% 


RECOVERY CHARACTERISTICS 


Tests Conditions 


Tj= 25°C IF=0.5A IR=1A  I=025A 
Tj = 25°C IF=1A tt=10ns VeR=1.1xX VE 
Tj = 25°C IF=1A tr=10ns 


To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(av) + 0.042 IF2(RMS) 


Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor. (Per diode) 
age forward current. (Per diode) 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (TO220AB) - 


6.0 Flava) 


Rth(j-a)=Rth(j-!) 


Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (TO220AB) (Per diode) 
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Fig.7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(TO220AB) (Per diode) 
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Fig.4 : Average current versus ambient temperature. 
(duty cycle : 0.5) (ISOWATT220AB) 
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Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AB) (Per diode) 


Fig.8 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWATT220AB) (Per diode) 
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Fig.9 : Forward voltage drop versus forward current. Fig.10 


: Junction capacitance versus reverse voltage 
(Maximum values) (Per diode) 


applied. (Typical values) (Per diode) 
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Fig.11 : Recovery charge versus dIF/dt. (Per diode) Fig.12 : Peak reverse current versus dIF/dt. (Per diode) 
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Fig.13 : Dynamic parameters versus junction tempera- 
ture. (Per diode) 
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ULTRA FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a» SUITED FOR SMPS 

» LOW LOSSES 

» LOW FORWARD AND REVERSE RECOVERY 
TIME 

a HIGH SURGE CURRENT CAPABILITY 

a» HIGH AVALANCHE ENERGY CAPABILITY 


DESCRIPTION 

Low cost single chip rectifier suited for switchmode 

power supply and high frequency DC to DC conver- TO220AC ISOWATT220AC 
ters. (Plastic) (Plastic) 
Packaged in TO220AC and ISOWATT220AC, this 

device is intended for use in low voltage, high fre- STPR1210D STPR1210F 


quency inverters, free wheeling and polarity protec- STPR1220D STPR1220F 


tion applications. 


ABSOLUTE RATINGS (limiting values) 


f we aes Bi he obs a ee fo te ee 
Symbol | Parameter | Value | Unit | 
IF(RMS) | RMS Forward Current 30 a a 

: cee . — = 


7 Re eee gagee Ol kee ee 
Average Forward Current | TO220AC | Te = 115°C | 12 


§=05 fmf nn 
' ISOWATT220AC | Tc = 80°C 


| 
Surge Non Repetitive Forward Current | 1p=10ms | 120 


| Sinusoidal | 
Tstg | Storage and Junction Temperature Range -65 to+ 150 
Tj -65 to + 150 


sa an ns ee a  -- 


Symbol Parameter 


Repetitive Peak Reverse Voltage 


THERMAL RESISTANCE 


Symbol | Parameter Value Unit 
Rth (j-c) | Junction-case | TO220AC 2.5 °C/W 
June 1992 Ed:1A 1/4 
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STPR1210D/F / STPR1220D/F 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Tj = 100°C 


VE ** | Tj= 125°C 
Tj = 125°C 
Tj = 25°C 


5 ms, duty cycle < 2% 
380 us, duty cycle < 2% 


tt=10ns VeR=1.1xX VE 


VEp Tj = 25°C IF=1A tr=10ns 


To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(AV) + 0.0175 IF2(RMS) 


Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor. 
age forward current. 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (TO220AC) 
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Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (TO220AC) 
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Fig.7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(TO220AC) 
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Fig.4 : Average current versus ambient temperature. 
(duty cycle : 0.5) (ISOWATT220AC) 
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Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 
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Fig.8 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWATT220AC) 
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STPR1210D/F / STPR1220D/F 


Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig.11 : Recovery charge versus dIF/dt. 
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Fig.13 : Dynamic parameters versus junction tempera- 
ture. 
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Fig.10 : Junction capacitance versus reverse voltage 
applied. (Typical values) 
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Fig.12 : Peak reverse current versus dIF/dt. 
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ULTRA FAST RECOVERY RECTIFIER DIODES 


FEATURES 


=» SUITED FOR SMPS 

=» LOW LOSSES 

=» LOW FORWARD AND REVERSE RECOVERY 
TIME 

a HIGH SURGE CURRENT CAPABILITY 

= HIGH AVALANCHE ENERGY CAPABILITY 


DESCRIPTION 

Low cost single chip rectifier suited for switchmode 

power supply and high frequency DC to DC conver- TO220AC ISOWATT220AC 
ters. (Plastic) (Plastic) 
Packaged in TO220AC and ISOWATT220AC, this 

device is intended for use in low voltage, high fre- STPR1510D STPR1510F 


quency inverters, free wheeling and polarity protec- STP 19200 STPR1520F 


tion applications. 


ABSOLUTE RATINGS (limiting values) 
Parameter 
RMS Forward Current 


Average Forward Current TO220AC Te = 115°C 15 A 
§=0.5 
ISOWATT220AC | Tc = 70°C 
Surge Non Repetitive Forward Current Tp =10ms 150 A 
Sinusoidal 
Storage and Junction Temperature Range , -65 to+ 150 
-65 to+ 150 


Parameter STPR 
1510D 1520D 
1510F 1520F 


Repetitive Peak Reverse Voltage 100 V 


VRRM 


THERMAL RESISTANCE 


Symbol Parameter 


Rth (j-c) | Junction-case TOQ220AC 2 


.O 
ISOWAT T220AC 4.5 
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ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


ms, duty cycle <2% 


Pulse test: “~ tp =5 
** tp = 380 us, duty cycle < 2% 


RECOVERY CHARACTERISTICS 


Tests Conditions 


Tj = 25°C IF=05A IR=1A Irr=0.25A 
Tj = 25°C IF=1A tr=10ns VpFR=1.1XVEF 
Tj = 25°C IF=1A tr=10ns 


To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(AVv) + 0.014 IF2(RMS) 


Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor. 
age forward current. 
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Fig.3 : Average current versus ambient temperature. 
(duty cycle :0.5) (TO220AC) 
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Fig.5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (TO220AC) 
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Fig.7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(TO220AC) 
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Fig.4 : Average current versus ambient temperature. 


(duty cycle : 0.5) (ISOWATT220AC) 
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Fig.6 : Non repetitive surge peak forward current versus 


overload duration. 
(Maximum values) (ISOWATT220AC) 
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Fig.8 : Relative variation of thermal transient impedance 


junction to case versus pulse duration. 
(ISOWATT220AC) 
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STPR1510D/F / STPR1520D/F 


Fig.9 : Forward voltage drop versus forward current. Fig.10 : Junction capacitance versus reverse voltage 
(Maximum values) applied. (Typical values) 
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Fig.11 : Recovery charge versus dIF/dt. Fig.12 : 


Peak reverse current versus dIF/ct. 
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Fig.13 : Dynamic parameters versus junction tempera- 
ture. 
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ULTRA FAST RECOVERY RECTIFIER DIODES 


FEATURES 


» SUITED FOR SMPS 

a LOW LOSSES 

mn LOW FORWARD AND REVERSE RECOVERY 
TIME 

a HIGH SURGE CURRENT CAPABILITY 

w HIGH AVALANCHE ENERGY CAPABILITY 


ZS. 

] 

DESCRIPTION 

Low cost dual center tap rectifier suited for switch- , ie 


mode power supply and high frequency DC to DC 
converters. 


Packaged in TO220AB, this device is intended for TO220AB 
use in low voltage, high frequency inverters, free (Plastic) 
wheeling and polarity protection applications. 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 


Tp = 10 ms 
Sinusoidal 


Symbol Parameter 
1610CT 1620CT 


VRRM_ | Repetitive Peak Reverse Voltage 


THERMAL RESISTANCE 


Symbol| Parameter | Value | 


Rth (j-c) | Junction-case | Per diode 3.0 °C/W 
total 


When the diodes 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode1) x Rth(Per diode) + P(diode 2) x Rth(c) 


February 1992 Ed: 1 1/4 
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STPR1610CT/STPR1620CT 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Tj=25600 VR =VRRM 


STj=100°C — 


ama [foo 


Pulse test: * ms, duty cycle < 2% 


tp =5 
** tp = 380 us, duty cycle < 2% 


RECOVERY CHARACTERISTICS 


— 
ae 
ee 
ro [awe Ts IF=1A  tr=10ns VpR=1.1xVE a 


To evaluate the conduction oe use the following equation : 
P = 0.78 x IF(AV) + 0.026 Ipe (RMS) 
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Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor. (Per diode) 
age forward current. (Per diode) 
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Fig.3 : Average current versus ambient temperature. Fig.4 : Non repetitive surge peak forward current versus 
(duty cycle : 0.5) (Per diode) overload duration. (Maximum values) 
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Fig.5 : Relative variation of thermal transient impedance Fig.6 : Forward voltage drop versus forward current. 
junction to case versus pulse duration. (Per diode) (Maximum values) (Per diode) 
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Fig.7 : Junction capacitance versus reverse voltage ap- Fig.8 : Recovery charge versus dIF/dt. (Per diode) 
plied. (Typical values) (Per diode) 
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ture. (Per diode) 
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ULTRA FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a» SUITED FOR SMPS 

a LOW LOSSES 

» LOW FORWARD AND REVERSE RECOVERY 
TIME 

a HIGH SURGE CURRENT CAPABILITY 

a HIGH AVALANCHE ENERGY CAPABILITY 


DESCRIPTION 


Low cost dual center tap rectifier suited for switch- 
mode power supply and high frequency DC to DC 
converters. 


Packaged in TO220AB, this device is intended for TO220AB 
use in low voltage, high frequency inverters, free (Plastic) 
wheeling and polarity protection applications. 


ABSOLUTE RATINGS (limiting values) 
ssymbol| Parameter | Value | tit 


IF(AV) | Average Forward Current Tc = 115°C | Per diode 12 A 
6=0.5 Per device 24 

lIFSM Surge Non Repetitive Forward Current Tp =10ms | Per diode 120 A 
Sinusoidal 


Symbol Parameter 
2410CT 2420CT 


VRRM_ | Repetitive Peak Reverse Voltage 200 


THERMAL RESISTANCE 


Symbol Value | Unit 


Rth (j-c) | Junction-case Per diode 2.5 °C/W 
total 1.4 
Rth (c) | Coupling 0.23 °C/W 


When the diodes 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode1) x Rth(Per diode) + P(diode 2) x Rth(c) 
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ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Tests Conditions 


s, duty cycle <2% 


Pulse test: ~ tp = 
tp = 380 us, duty cycle < 2% 


oO3 


RECOVERY CHARACTERISTICS 
Symbol Tests Conditions Min. | Typ. : Max. Unit 


trr | Tj= 25°C IF=O05A IR=i1A Irr=0.25A | ; 30 


| tr | T)=25°C ‘Ip=1A  tr=10ns VepR=14xVE 20 
Vep | Tj=25°C ‘IF=1A — tr=10ns | | 3 os V 


To evaluate the conduction losses use the following equation : 
P = 0.78 x IF(AV) + 0.0175 IF(RMS) 
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Fig.1 : Average forward power dissipation versus aver- Fig.2 : Peak current versus form factor. (Per diode) 
age forward current. (Per diode) 
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Fig.3 : Average current versus ambient temperature. Fig.4 : Non repetitive surge peak forward current versus 
(duty cycle : 0.5) (Per diode) overload duration. (Maximum values) 
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Fig.5 : Relative variation of thermal transient impedance Fig.6 : Forward voltage drop versus forward current. 
Junction to case versus pulse duration. (Per diode) (Maximum values) (Per diode) 
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STPR2410CT/STPR2420CT 


Fig.7 : Junction capacitance versus reverse voltage ap- Fig.8 : Recovery charge versus dIF/dt. (Per diode) 
plied. (Typical values) (Per diode) 
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Fig.9 : Peak reverse current versus dIF/dt. (Per diode) Fig.10 : Dynamic parameters versus junction tempera- 
ture. (Per diode) 
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TURBOSWITCH ™ “A”, ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 

a SPECIFIC TO “FREEWHEEL MODE” OPERA- 
TIONS: Freewheel or Booster Diode. 

x» ULTRA-FAST RECOVERY. 


n VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


e HIGH FREQUENCY OPERATIONS. 


Isolated 
ISOWATT220AC 
(Plastic) 


TO220AC 
(Plastic) 


STTAS506D 


STTASO6F 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 


in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 


TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all “Freewheel Mode” 
operations and is particularly suitable and efficient 


ABSOLUTE MAXIMUM RATINGS 


[symiot [Parameter SSS 
[vin | epetivensokresevatage SYS 
[vrs Nonepetivepeekroversvotage SSP 
Repetitive peak forward current (tp=5 us, f= 5kKHz) 


TM : TURBOSWITCH is a trademark of S@S-THOMSON MICROELECTRONICS. 


Packaged in TO220AC and _ in_ isolated 
ISOWATT220AC, these 600V devices are 
particularly intended for use on 240V domestic 
mains. 
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STTASO6D/F 
THERMAL AND POWER DATA 


Rihyj-c) Junction to case thermal ee 
resistance STTAS06F 


Conduction power dissipation IFAv) =5A 6=0.5 


(see fig. 2) STTA506D Tc= 118°C 
STTA5O6F Tc=96°C 


Total power dissipation STTA506D Tc= 115°C 
Pmax=P1+P3 (P3=10%P1)| STTA506F Tc=90°C 


Symbol | Parameter | TestConditions | Conditions 


Forward voltage drop = 25°C 1:75 V 
ue = 125°C 1.5 V 
Reverse leakage current | Vr =0.8 = 25°C 100 pA 
xX VRRM - = 125°C mA 


Test pulses widths: *tp =380 us, duty cycle <2% 
**tp=5ms , duty cycle< 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 


TURN-OFF SWITCHING (see Fig.3) 


Tj = 25°C 
IF=O0.5A IR=1A_ Irr=0.25A 
lF=1A dlr/dt =-50A/us VR =30V 


Reverse 
recovery time 


Tj — 125°C VR = 400V IF =5A 
reverse dir/dt = -40 A/us 
recovery current | dlrF/dt = -500 A/us 


S factor Softness factor | Tj=125°C VR=400V IF=5A / 
dir/dt = -500 A/us 0.55 


Maximum 


Tj=25°C 
lp =5 A, dle/dt = 40 A/us 
measured at, 1.1 x VFmax 


Peak forward =25°C 
voltage : =5A, dlr/dt = 40 A/us 


2/7 ko SGS-THORISO 
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Forward 
recovery time 


APPLICATION DATA 


The TURBOSWITCH “A’ is especially designed to 
provide the lowest overall power losses in any 
“FREEWHEEL Mode” application  (Fig.1) 
considering both the diode and the companion 


STTA506D/F 


transistor, thus optimizing the overall performance 
in the end application. 

The way of calculating the power losses is given 
below: 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+ P4+ P5 


CONDUCTION 
LOSSES 
in the diode 


REVERSE 
LOSSES 
in the diode 


P1 Watis 
(Fig. 2) 


P2 Watts 
(Fig. 2) 


Fig. 1: “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


o———_——_o 


Watts 


SWITCHING 
LOSSES 
in the diode 


SWITCHING 
LOSSES 
in the tansistor 
due to the diode 
P5 Watts 
(Fig. 3) 


OFF : P3 Watts 
ON : P4 Watts 
(Fig. 3 & 4) 


DIODE: 


TURBOSWITCH "A" 


SE. SCS-THONISON 3/7 
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STTA506D/F 


APPLICATION DATA (Cont'd) 


Fig. 2: STATIC CHARACTERISTICS 


Conduction losses : 
P1 = Vio. IF(AV) + Ra. IF*(RMS) 
with 

Vio= 1.15 V 


Ra = 0.070 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=VR.IR. (1-3) 


Fig. 3: TURN-OFF CHARACTERISTICS 


Turn-on losses : 
IL (in the transistor, due to the diode) 


_ Vr Xx Ipm*?x(3+ 2xS)xF 


be 6 x dlF/dt 
: Va x Inm x It X( S+2)xF 
2 X dlr/at 


Turn-off losses (in the diode) : 


P3 = Vea xX Ipm?x Sx F 
6 x die/at 


P3 and P5 are suitable for power MOSFET and 
trr = ta + tb S =tb/ta IGBT 


Turn-on losses : 
P4 = 0.4 (VEP - VF) . [Fmax . tfr. F 
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Fig 5 : Conduction losses versus average current Fig 6 : Switching OFF losses versus dIlF/dt 
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Fig 7 : Switching ON losses versus dIF/dt Fig 8 : Switching losses in transistor due to the 
diode 
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Fig 9 : Forward voltage drop versus forward 
current 
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Fig 10 : Peak reverse recovery current versus 
dlF/dt 
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Fig 12 : Softness factor (tb/ta) versus dIF/dt 
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Fig 14 : Transient peak forward voltage versus 
dlF/at 
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Fig 11 : Reverse recovery time versus dIF/dt 
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Fig 13 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°c) 


Fig 15 : Forward recovery time versus dlF/dt 
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Fig 16 : Relative variation of thermal transient Fig 17 : Relative variation of thermal transient 
impedance junction to case versus pulse duration impedance junction to case versus pulse duration 
(TO220AC) (ISOWATT220AC) 
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ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a SPECIFIC TO “FREEWHEEL MODE” OPERA- 
TIONS: Freewheel or Booster Diode. 


a ULTRA-FAST AND SOFT RECOVERY. 


as VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


x HIGH FREQUENCY OPERATIONS. 
HIGH DISSIPATION MINIATURE PACKAGE. 


s SURFACE MOUNT TECHNOLOGY 
COMPATIBLE. 


Power SO-10'™ 
Plastic, non isolated SMD 
with copper tab 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6O0V to 1200V. 

TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all “Freewheel Mode” 
operations and is particularly suitable and efficient 


in motor control freewheel applications and in 
booster diode applications in Power Factor Control! 
circuitries. 

Packaged in a very high performance surface 
mount package PSO-10, this 600V device is 
particularly intended for use on 240V domestic 
mains. 


ABSOLUTE MAXIMUM RATINGS 


es 
[vars | Repsivepeakroveovotage | CV 
[vas | Nonepative pearevenevotags Yeo 


TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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THERMAL AND POWER DATA 


Smoot [Parameter ———~(|_ondvons [Vat | Unit 


Conduction power dissipation IF(AV) = 5A 5=0.5 Ww 
(see fig. 2) Tco=118°C 


5 
Total power dissipation Te=115°C 10 


Pmax=P1+P3 (P3=10% P1) 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 


Test Conditions 
Forward voltage drop IF =5A 
Reverse leakage current | VR=0.8 

xX VRRM 


Test pulses widths : * tp = 380 ps, duty cycle < 2% 
“tp =5ms , duty cycle < 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.3) 


Symbol Test Conditions 


trr Reverse Tj =25°C 
recovery time IF=0.5A IR=1A Irr=0.25A 
lF=1A dlF/dt = -50A/us VR = 30V 


Maximum Tj=125°C VR=400V IF=5A 


reverse dIF/dt = -40 A/us 
recovery current | dIF/dt=-500 A/us 


S factor Softness factor | Tj=125°C VR=400V IF=5A 
diF/dt = -500 A/us 


TURN-ON SWITCHING (see Fig.4) 


Test Conditions 


Forward Tj=25°C 
recovery time IF = 5A dIF/dt = 40 A/us 
measured at, 1.1 x VFmax 


VFp Peak forward Tj=25°C V 
voltage IF = 5A dlF/dt = 40 A/us 10 
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PIN OUT configuration in PowerSO-10 : 


Anode pin 1 to 5 
Cathode = connected to base tab 


top view 
APPLICATION DATA 
The TURBOSWITCH “A” is especially designed to transistor, thus optimizing the overall performance 
provide the lowest overall power losses in any in the end application. 


“FREEWHEEL Mode” application  (Fig.1) The way of calculating the power losses is given 
considering both the diode and the companion below: 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+P4+P5 Watts 


CONDUCTION REVERSE SWITCHING SWITCHING 
LOSSES LOSSES LOSSES LOSSES 
in the diode in the diode in the diode in the tansistor 
due to the diode 
P1 Watts P2 Watts OFF : P3 Watts P5 Waits 
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3) 
(Fig. 3 & 4) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


DIODE: 
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APPLICATION DATA (Cont’d) 


Fig. 2: STATIC CHARACTERISTICS 


Conduction losses : 
P1 = Vio. IF(AV) + Ra . |F2(RMS) 
with 

Vio=1.15V 


Rd = 0.070 Ohm 
(Max values at 125°C) 


Reverse losses :> 


P2=VR.IR. (1-34) 


Fig. 3: TURN-OFF CHARACTERISTICS 


Turn-on losses : 


IL (in the transistor, due to the diode) 
P5 = VR x IRMePX(34+ 2xS)xF 
7 6 x diF/at 
VR x IRw x It x(S+2)xF 
2 x dlF/at 


DIODE Turn-off losses (in the diode) : 


p3 - Va x IRpu2ax Sx F 
7 6 x dIlF/at 


P3 and P5 are suitable for power MOSFET and 
IGBT 


trr = ta + tb S =tb/ta 


Turn-on losses : 
P4=0.4 (VFp - VF) . IFmax . tfr. F 
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Fig 5 : Conduction losses versus average current Fig 6 : Switching OFF losses versus dIF/dt 
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Fig 8 : Switching losses in transistor due to the 
diode 
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Fig 9 : Forward voltage drop versus forward Fig 10 : Relative variation of thermal transient 
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Fig 11 : Peak reverse recovery current versus 
dIF/at 
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Fig 13 : Softness factor (tb/ta) versus dIF/dt 
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Fig 15 : Transient peak forward voltage versus 
dlF/dt 
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Fig 12 : Reverse recovery time versus dIF/dt 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 
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Fig 16 : Forward recovery time versus dIF/dt 
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TURBOSWITCH ™ “B”, ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


a SPECIFIC TO THE FOLLOWING OPERA- 
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

a ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

x» VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

x DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 

TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Repetitive peak reverse voltage 


Isolated 
ISOWATT220AC 
(Plastic) 


TO220AC 
(Plastic) 


STTB506D STTB5S06F 


of an SMPS as_ snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in TO220AC and in_ isolated 
ISOWATT220AC, these 600V devices are 
particularly intended for use on 240V domestic 
mains. 


TM : TURBOSWITCH ts a trademark of SGS-THOMSON Microelectronics 
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THERMAL AND POWER DATA 


Rih(j-c) Junction to case thermal STTB506D 3.5 
resistance STTB506F 6.0 
Conduction power dissipation IF(avy =5A 6=0.5 
(see fig. 5) STTB506D Tc= 122°C 
STTB506F Tc= 102°C 
Pmax Total power dissipation STTB506D Tc= 115°C 10 Ww 
Pmax=P1+P3 (P3=10%P1)} STTB506F Tc=90°C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 


Symbol Test Conditions 


Forward voltage drop Ir =5A = 25°C 
ue = 125°C 


Reverse leakage current | Vr =0.8 = 25°C 
X VRRM us = 125°C 


Test pulses widths: *tp =380 ps, duty cycle <2% 
“*tp=5ms , duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 


Tj =25°C 
IF=05A IrR=1A  Irr=0.25A 
le=1A dlF/dt=-50A/us Vr =30V 


Tj=125°C VR=400V IF=5A 
reverse dlr/dt = -40 A/us 
recovery current | dlF/dt=-500 A/us 


S factor Softness factor | Tj=125°C VR=400V IF=5A 
dir/dt = -500 A/us 


TURN-ON SWITCHING (see Fig.7) 


Reverse 
recovery time 


Maximum 


Forward Tj=25°C 
recovery time Ilr =5 A, dir/dt = 40 A/us 


measured at, 1.1 x Vemax 


Peak forward Tj = 25°C 
voltage l- =5A, dle/dt = 40 A/us 
IF =25A, dlr/dt = 500 A/us 
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APPLICATION DATA 


The TURBOSWITCH “B’” is especially designed to tization and rectification. In such applications (fig.1 
provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is 
application such as snubbing,clamping, demagne- given below : 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+ P4 Watts 


CONDUCTION REVERSE SWITCHING 
LOSSES LOSSES LOSSES 


P1 Watts P2 Watts OFF : P3 Watts 
(Fig. 5) (Fig. 5) ON : P4 Watts 
(Fig. 6 & 7) 


Fig. 1 : SNUBBER DIODE. Fig. 2: CLAMPING DIODE. 


Fig. 3 : DEMAGNETIZING DIODE. Fig. 4: RECTIFIER DIODE. 
Ea eit 
e e 
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APPLICATION DATA (Cont'd) 


Fig. 5: STATIC CHARACTERISTICS 


Conduction losses : 
P1 = Vio. IF(AV) + Ra . IF°(RMS) 
with 

Vio = 1.00 V 


Rg = 0.060 Ohm 
(Max values at 125°C) 


Reverse losses: 


P2=VrR. IR. (1-8) 


Fig. 6: TURN-OFF CHARACTERISTICS 


Turn-off losses : 


dIF/dt) =EREEWHEELING Va x Ipm?x Sx F 
OPERATION P3 = —6xdhvdt 


a, tb, 


trr = ta + tb 
S = tb/ta 
Turn-off losses: 


(with non negligible serial inductance) 
di, /dt=V,/L RECTIFIER 
OPERATION 
p39’ Ve x IRnm?x SXF 
7 6 x dlF/at 
bs lau = xO 
2 
P3 and P3’ are suitable for power MOSFET and 
trr=ta+tb 
S = tb/ta IGBT 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . IFmax. tfr. F 
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Fig 8 : Conduction losses versus average Current 
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Fig 12 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
(TO220AC) 
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Fig 9 : Switching OFF losses versus dIF/dt 


P3(W) 


Tj=125°C 
F=20kHz 
VR=400V 


\ 
itl 
AVAL LT 


as 
ey teen ea 
0.5 y A | | | | | | wees 
oo VM | | | airayawsy | | | 


0 100 200 300 400 500 600 700 800 9001000 


> 


Fig 11 : Forward voltage drop versus forward 
current 
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Fig 13 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
(ISOWATT220AC) 
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Fig 14 : Peak reverse recovery current versus 
dlF/dt 
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Fig 16 : Softness factor (tb/ta) versus dIF/dt 


S factor 


AWS IF=10A 
ASS 


00 
0 100 200 300 400 500 600 700 800 9001000 


Fig 18 : Transient peak forward voltage versus 
dIF/dt 
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Fig 15 : Reverse recovery time versus dIF/dt 
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Fig 17 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 


Fig 19 : Forward recovery time versus dIF/dt 
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ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCT CHARACTERISTICS 


in (ye) | Ss 


FEATURES AND BENEFITS 


e SPECIFIC TO THE FOLLOWING OPERA- 
TIONS: Snubbing or clamping, demagnetization 
and rectification. 


se ULTRA-FAST,VERY SOFT AND NOISE-FREE 
RECOVERY. 


a VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 


s DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 


ge HIGH FREQUENCY OPERATIONS 
we HIGH DISSIPATION MINIATURE PACKAGE 


a SURFACE MOUNT TECHNOLOGY 
COMPATIBLE 


Power SO-10™ 
Plastic, non isolated SMD 
with copper tab 


DESCRIPTION 


The TURBOSWITCH is a very high performance of an 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 


SMPS as_ snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 


TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 


Packaged in PSO-10, this 600V devices are 
particularly intended for use on 240V domestic 
mains. 


They are particularly suitable in the primary circuit 


ABSOLUTE MAXIMUM RATINGS 


[van | Revive peaicovemevotage ——SSSC*dtCOCimO 
[von | Nonpetvepeakrovesevotags |e 


TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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THERMAL AND POWER DATA 


sa [_roomee [coo [vane [unt 


ee power dissipation IF(AV) = 5A 6=0.5 W 
(see fig. 5) Tce=122°C 

Pmax Total power dissipation Tc =115°C WwW 
Pmax=P1+P3 (P3=10% P1) 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 


[Test conaions | ain | Typ | Max [ Unt 
VF : Forward voltage drop IF=5A faa te V 
Ce a ee 
vano8 [nase | |_| 00 | wa 
‘veru Vrevese | | [ors | ma 


Reverse leakage current 


Test pulses widths : * tp = 380 ps, duty cycle < 2% 
“tp =5ms , duty cycle < 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 


Reverse Tj = 25°C 
recovery time IF=0.5A IR=1A ~~ Irr=0.25A 45 
IF= 1 AdlF/dt=-50A/us VR = 30V 95 
A 
reverse dlF/dt = -40 A/us 7.9 
recovery current | dIF/dt = -500 A/us 
S factor Softness factor | Tj)=125°C VR=400V IF=5A 
dlF/dt = -500 A/us 1.0 


Tj=125°C VR=400V IF=5A 
TURN-ON SWITCHING (see Fig.7) 


Maximum 


IRM 


Forward 
recovery time 


Tj = 25° C 
IF = 5A, diF/dt = 40 A/us 
measured at, 1.1 x VFmax 


Peak forward = 25°C 
voltage ie 5A, diF/dt = 40 A/us 
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STTB506M 
PIN OUT configuration in PowerSO-10 : 
Anode = pinito5 


Cathode = connected to base tab 


top view 
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APPLICATION DATA 


The TURBOSWITCH “B’” is especially designed to tization and rectification. In such applications (fig.1 
provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is 
application such as snubbing,clamping, demagne- given below : 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+ P4 Watts 


CONDUCTION REVERSE SWITCHING 
LOSSES LOSSES LOSSES 


P1 Watts P2 Watts OFF : P3 Watts 
(Fig. 5) (Fig. 5) ON : P4 Watts 
(Fig. 6 & 7) 


Fig. 1 : SNUBBER DIODE. Fig. 2 : CLAMPING DIODE. 


Fig. 3 : DEMAGNETIZING DIODE. Fig. 4: RECTIFIER DIODE. 


=e > 
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APPLICATION DATA (Cont'd) 


Fig. 5: STATIC CHARACTERISTICS 


Fig. 6: TURN-OFF CHARACTERISTICS 


dIF/dt) EREEWHEELING 
OPERATION 


ta, tb, 
trr = ta + tb 


S = tb/ta 


di-/dt=V,/L RECTIFIER 
OPERATION 


trr = ta + tb 
S = tb/ta 


STTB506M 


Conduction losses: 
Pi = Vito. IF(AV) + Rd . IF2(RMS) 


with 
Vio = 1.00 V 
Rd = 0.060 Ohm 
(Max values at 125°C) 


Reverse losses: 


P2=VR.IR. (1-5) 


Turn-off losses: 


P3 = VR x IRMe@x SXF 
7 6 x dIF/at 


Turn-off losses : 
(with non negligible serial inductance) 


pg VAX InM?x SXF L x IRM®xXF 
7 6 x dlF/dt 2 


P3 and P3’ are suitable for power MOSFET and 
IGBT 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . IFmax . tir. F 
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Fig 8 : Conduction losses versus average current 
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Fig 12 : Relative variation of thermal transient 


impedance junction to case versus pulse duration 
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Fig 9 : Switching OFF losses versus dlF/dt 
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Fig 11 : Forward voltage drop versus forward 
current 
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Fig 13 : Peak reverse recovery current versus 
diF/at 
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Fig 15 : Softness factor (tb/ta) versus dlF/dt 
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Fig 14 : Reverse recovery time versus dIF/dt 


trr(ns) 


90% CONFIDENCE Tj=125°C 
VR=400V 


T 
0 dIF/dt(A/ps) 
0 100 200 300 400 500 600 700 800 9001000 


Fig 16 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 
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Fig 17 : Transient peak forward voltage versus 
dlF/dt 
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Fig 18 : Forward recovery time versus dIF/dt 
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TURBOSWITCH ™ “A”, ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


a ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 


a VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


a HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6OOV to 1200V. 

TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all “Freewheel 


ABSOLUTE MAXIMUM RATINGS 


symbot [Parmer va 
a 
a 


IFRM Repetitive peak forward current (tp=5 ps, f=5kHz) 


Max operating junction temperature 


Storage temperature -65 to 150 ca 


TO220AC 
(Plastic) 


ISOWATT220AC 
(Plastic) 


STTA512D 


STTA512F 


Mode” operations. 

They are particularly suitable in Motor Control 
Circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 

Packaged in TO220AC and in ISOWATT220AC, 
these 1200V devices are particularly intended for 
use on 3 phase 400V industrial mains. 


TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics. 
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STTA512D/F 
THERMAL AND POWER DATA 


i 


Rth-c) Junction to case thermal STTA512D 4.0 
resistance STTA512F 5.5 


Conduction power dissipation IF(av) =5A 5=0.5 
(see fig. 6) STTA512D Tc= 102°C 


STTA512F Tc= 84°C 


Pmax Total power dissipation STTA512D Tc= 98°C 13 W 
Pmax=P1+P3 (P3=10%P1)| STTA512F Tc=78°C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 


| Symbol | | Parameter | Test Conditions | TestConditions | Min | Typ | Max | Unit” 
Forward voltage drop IF =5A Tj = 25°C 2.2 : 
Tj = 125°C 2.0 
Reverse leakage current | VR =0.8 = 25°C 100 LA 
X VRRM < = 125°C 2.0 mA 


Test pulses widths: *tp =380 ps, duty cycle <2% 
**tp=5ms , duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.7) 


trr Reverse Tj =25°C 
recovery time IF=0.5A IR=1A Irr=0.25A 
lF=1A dlF/dt=-50A/us VR =30V 


Maximum Tj=125°C VR= 600V IF=5A 
reverse dir/dt = -40 A/us 
recovery current | dlr/dt = -500 A/us 


S factor Softness factor | Tj=125°C VR=600V IF=5A 
dir/dt = -500 A/us 1.2 


TURN-ON SWITCHING (see Fig.8) 


Forward Tj =25°C 
recovery time IF =5 A, dlr/dt = 40 A/us 
measured at, 1.1 x Vemax 


Peak forward Tj = 25°C 
voltage IF =5A, dirF/dt = 40 A/us 
lr =40A, dir/dt = 500 A/us 
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APPLICATION DATA 


The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 


TOTAL LOSSES 
due to the diode 
P =P1+P2+P3+P4+P5 Watts 


CONDUCTION REVERSE SWITCHING SWITCHING 
LOSSES LOSSES LOSSES LOSSES 
in the diode in the diode in the diode in the tansistor 
due to the diode 
P1 Watts P2 Watts OFF : P3 Watts P5 Watts 
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7) 
(Fig. 7 & 8) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


———— ae 


DIODE: 
TURBOSWITCH "A" 


Kj SGS:THOMSON 3/5 
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Fig. 2: SNUBBER DIODE. Fig. 3 : CLAMPING DIODE. 


Fig. 4: DEMAGNETIZING DIODE. Fig. 5: RECTIFIER DIODE. 


EF S|EsH 
: 


STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES. 
Fig. 6: STATIC CHARACTERISTICS 


Conduction losses: 
P1 = Vio . IF(AV) + Ra . lE2(RMS) 
with 

Vio = 1.57 V 


Ra = 0.086 Ohm 
(Max values at 125°C, suitable for Ipeak < 3.IF (ay ) 


Reverse losses: 


P2=VR.IR. (1-8) 
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APPLICATION DATA (Cont'd) 


Fig. 7: TURN-OFF CHARACTERISTICS 


Turn-on losses : 
(in the transistor, due to the diode) 


IL 
D5 - Va xX IpM?x(3+ 2xS)xF 
6 x dlr/at 
4 VB xX Ipu X I xX(S+2)xXF 
2 x dir/at 


dl F/dt: 


'diR/dt 


trr = ta + tb S = tb/ta 


di, /dt=V,/L RECTIFIER 
OPERATION 


trr = ta + tb 
S = tb/ta 


Turn-off losses (in the diode) : 


p3 VA x Inu? x Sx F 
> 6 x dir/at 


Turn-off losses : 
(with non negligible serial inductance) 


p39 Va xX Inm?*x SXF 
6 x dlr/at 
Lx lau? x F 
2 


P3,P3’ and P5 are suitable for power MOSFET and 
IGBT 


Turn-on losses : 
P4 = 0.4 (Vep - VF) . IFmax . tfr. F 
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TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


ee 
eo ae 


FEATURES AND BENEFITS 


no SPECIFIC TO “FREEWHEEL MODE” OPERA- 
TIONS: Freewheel or Booster Diode. - 


n ULTRA-FAST RECOVERY. 


ne VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


o HIGH FREQUENCY OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 

TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all “Freewheel Mode” 
operations and is particularly suitable and efficient 


ABSOLUTE MAXIMUM RATINGS 


[Non tepetivepeakreversevollage || 
Repetitive peak forward current (tp=5 us, f=5kHz) 


Storage temperature -65 to 150 


Isolated 
TO220AC 
(Plastic) 


TO220AC 
(Plastic) 


STTA806D 


STTA806DI 


in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 

Packaged in TO220AC and in isolated TO220AC, 
these 600V devices are particularly intended for 
use on 240V domestic mains. 


T  : TURBOSWITCH ts a trademark of SGS-THOMSON Microelectronics. 


August 1993 Ed :2A 


1/6 


277 


STTA806D(I) 
THERMAL AND POWER DATA 


| Conditions | 


Conduction power dissipation IF(av) =8A 6=0.5 
(see fig. 2) STTA806D Tc= 118°C 
STTA806DI Tc= 102°C 


Total power dissipation STTA806D Tc= 115°C 


Pmax=P1+P3 (P3=10%P1)| STTA806DI Tc=97°C 


| Parameter Test Conditions 


Forward voltage drop IF =8A = 25°C 
ts = 125°C 

Reverse leakage current | Vr =0.8 = 25°C 
X VRRM fe = 125°C 


Test pulses widths: *tp = 380 us, duty cycle <2% 
““tp=5ms , duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.3) 


Reverse Tj=25°C 


recovery time lF=0.5A IR=i1A~ Irr=0.25A 
Tj=125°C VR= 400V IF=8A 
dlrF/dt = -64 A/us 


[| lF=1A dlp/dt =-50A/us VR =30V 
Maximum 
reverse 
recovery current | dlr/dt = -500 A/us 
S factor Softness factor | Tj)=125°C VR=400V Ir =8A / 
dIF/dt = -500 A/us 0.47 


TURN-ON SWITCHING (see Fig.4) 


Forward Tj =25°C 

recovery time Ir =8 A, dir/dt = 64 A/us 
measured at, 1.1 x Vemax 

Peak forward Tj=25°C V 

voltage Ilr =8A, dlr/dt = 64 A/us 10 
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APPLICATION DATA 


The TURBOSWITCH “A” is especially designed to 
provide the lowest overall power losses in any 
“FREEWHEEL Mode” application  (Fig.1) 
considering both the diode and the companion 


transistor, thus optimizing the overall performance 
in the end application. 

The way of calculating the power losses is given 
below: 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+P4+P5 Watts 


CONDUCTION REVERSE 
LOSSES LOSSES 
in the diode in the diode 


P1 Watts P2 Watts 
(Fig. 2) (Fig. 2) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


O——_——__o « 


SWITCHING SWITCHING 
LOSSES LOSSES 
in the diode in the tansistor 
due to the diode 
OFF : P3 Watts P5 Watts 
ON : P4 Watts (Fig. 3) 
(Fig. 3 & 4) 


DIODE: 


TURBOSWITCH "A" 


IST SGS-THOMSON 3/6 
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APPLICATION DATA (Cont’d) 


Fig. 2: STATIC CHARACTERISTICS 


Conduction losses: 
P1 = Vio. IF(AV) + Ra. IF2(RMS) 
with 

Vio= 1.15 V 


Ra = 0.043 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=VrR.Ir. (1-8) 


Fig. 3: TURN-OFF CHARACTERISTICS 


Turn-on losses : 


3 IL (in the transistor, due to the diode) 
| TRANSISTOR 
. ps _ VAX InM* x(3 + 2xS)xF 
6 x dlF/at 
VR Xx IAm X IL X( S+2)XF 
2 x dlr/at 


dIF/dt: ! DIODE Turn-off losses (in the diode) : 


pg VR x tame x S x F 

4 ‘dIR/dt : 6 x dl-/at 

P3 and P5 are suitable for power MOSFET and 
trr=ta+tb S=tb/ta IGBT 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . IFmax. tfr. F 
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Fig 5 : Conduction losses versus average current Fig 6 : Switching OFF losses versus dIF/dt 


P14(W) 


SEA 
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0.0 
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Fig 7 : Switching ON losses versus dIF/dt Fig 8 : Switching losses in transistor due to the 
diode 
P4(W) P5(W) 
8 14 


; 0 # | 
0 20 40 60 80 100 120 140 160 Q 100 200 300 400 500 600 700 800 9001000 


Fig 9 : Forward voltage drop versus forward Fig 10 : Relative variation of thermal transient 


current impedance junction to case versus pulse duration 
3 oo EM) K 
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Fig 11 : Peak reverse recovery current versus Fig 12 : Reverse recovery time versus dlF/dt 
diF/dt 


IRM(A) oo teins) 
32.5 aE 
90% CONFIDENCE Tj=125°C 
180 eel 
VR=400V 


ag Eo iltc all 
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Fig 13 : Softness factor (tb/ta) versus dIF/dt Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 


S factor 


Typical values Tj=125°C 

| | 
IF<2xIF(av) 
VR=400V 


Qodoeoo0oodaer ae ae at a a a a 


0) 


Fig 15 : Transient peak forward voltage versus Fig 16 : Forward recovery time versus dIF/dt 
dIF/dt 
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ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCT CHARACTERISTICS 


FEATURES-AND BENEFITS 


a SPECIFIC TO “FREEWHEEL MODE” OPERA- 
TIONS: Freewheel or Booster Diode. 

ne ULTRA-FAST AND SOFT RECOVERY. 

e VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

a HIGH FREQUENCY OPERATIONS. 

HIGH DISSIPATION MINIATURE PACKAGE. 


ms SURFACE MOUNT TECHNOLOGY 
COMPATIBLE. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6O0V to 1200V. 

TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all “Freewheel Mode” 
operations and is particularly suitable and efficient 


ABSOLUTE MAXIMUM RATINGS 


Power SO-10™ 
Plastic, non isolated SMD 
with copper tab 


in motor control freewheel applications and in 
booster diode applications in Power Factor Control 
circuitries. 

Packaged in a very high performance surface 
mount package PSO-10, this 600V device is 
particularly intended for use on 240V domestic 
mains. 


Non repetitive peak reverse voltage 
RMS forward current (All pins connected) 


IFRM 


Repetitive peak forward current (tp=5 us, f= 5kHz) 


TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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STTA806M 


THERMAL AND POWER DATA 


Conduction power dissipation IF(AV) = 8A 6=0.5 14.5 Ww 
(see fig. 2) Tc=118°C 
Pmax Total power dissipation =175-G W 
Pmax=P1+P3 (P3=10%P1) 
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 


Forward voltage drop IF = 8A few 
=a56_| 


Reverse leakage current | VR=0.8 | Tj=25°C [3 
x VRRM 


Test pulses widths : * tp = 380 us, duty cycle < 2% 
“top =5ms , duty cycle < 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.3) 


Reverse 
recovery time 


Tj=25°C 
IF=05A IR=1A Irr=0.25A 
IF =1A diF/dt =-50A/us VR = 30V 


Tj=125°C VR=400V IF=8A 
reverse dIF/dt = -64 A/us 
recovery current | dlF/dt = -500 A/us 


S factor Softness factor | Tj=125°C VR=400V IF=8A / 
dlF/dt = -500 A/us 0.47 


TURN-ON SWITCHING (see Fig.4) 


Maximum 


Forward 
recovery time 


Tj=25°C 
IF=8A dlF/dt = 64 A/us 
measured at, 1.1 x VFmax 


Peak forward = 25°C 
voltage a 8A dlF/dt = 64 A/us 
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PIN OUT configuration in PowerSO-10 : 


Anode = pinito5 
Cathode = connected to base tab 


APPLICATION DATA 


The TURBOSWITCH “A” is especially designed to 
provide the lowest overall power losses in any 
“FREEWHEEL Mode” application  (Fig.1) 
considering both the diode and the companion 


STTA806M 


top view 


transistor, thus optimizing the overall performance 
in the end application. 

The way of calculating the power losses is given 
below: 


TOTAL LOSSES 
due to the diode 


P = P1+P2+ P3+ P4+P5 


CONDUCTION 
LOSSES 
in the diode 


REVERSE 
LOSSES 
in the diode 


P1 Watts 
(Fig. 2) 


P2 Watts 
(Fig. 2) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


Watts 


SWITCHING 
LOSSES 
in the diode 


SWITCHING 
LOSSES 
in the tansistor 
due to the diode 
P5 Watts 
(Fig. 3) 


OFF : P3 Watts 
ON : P4 Watts 
(Fig. 3 & 4) 


DIODE: 


TURBOSWITCH "A" 
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APPLICATION DATA (Cont'd) 


Fig. 2: STATIC CHARACTERISTICS 


Fig. 3: TURN-OFF CHARACTERISTICS 
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. IL 
‘| TRANSISTOR 
¥ 


'% ‘dint 


\ 
( 


trr = ta + tb S =tb/ta 


Conduction losses : 
Pi = Vio. IF(AV) + Ra. IF2(RMS) 


with 
Vio =1.15 V 
Rd = 0.043 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=Vr. IR. (1-8) 


Turn-on losses : 
(in the transistor, due to the diode) 


; VR x IRMZ2x(34+ 2xS)xF 
7 6 x dlF/at 


fet x IRM X IL X(S+2)xF 
2 x dlF/at 


P5- 


Turn-off losses (in the diode) : 


P3 - VR x IRMe@x Sx F 
- 6 x dlF/at 


P3 and P5 are suitable for power MOSFET and 
IGBT 


Turn-on losses : 
P4 = 0.4 (VEP - VF) . IFmax. tfr. F 


SGS-THOMSON 
MICROELECTRONICS 
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Fig 5 : Conduction losses versus average current Fig 6 : Switching OFF losses versus dIF/dt 


P3(W) 
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Fig 7 : Switching ON losses versus dIF/dt Fig 8 : Switching losses in transistor due to the 
diode 
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Fig 9 : Forward voltage drop versus forward Fig 10 : Relative variation of thermal transient 


current impedance junction to case versus pulse duration 
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Fig 11 
diF/dt 


: Peak reverse recovery current versus 
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Fig 13 : Softness factor (tb/ta) versus dIF/dt 
S factor 
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Fig 15 : Transient peak forward voltage versus 
diF/dt 
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Fig 12 : Reverse recovery time versus dlF/dt 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 
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Fig 16 : Forward recovery time versus dIF/dt 
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TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS PRELIMINARY DATA 


FEATURES AND BENEFITS 


e SPECIFIC TO THE FOLLOWING OPERA- 
TIONS: Snubbing or clamping, demagnetization 
and rectification. 


m ULTRA-FAST, SOFT AND NOISE-FREE Isolated 
RECOVERY. TO220AC TO220AC 

a VERY LOW OVERALL POWER LOSSES AND (Plastic) (Plastic) 
PARTICULARY LOW FORWARD VOLTAGE. 

se DESIGNED FOR HIGH PULSED CURRENT STTB806D STTB806DI 
OPERATIONS. 

DESCRIPTION 

The TURBOSWITCH is a very high performance of an SMPS as_ snubber, clamping or 


series of ultra-fast high voltage power diodes from 
600V to 1200V. 

TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 


demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in TO220AC and in isolated TO220AC, 
these 600V devices are particularly intended for 
use on 240V domestic mains. 


They are particularly suitable in the primary circuit 


ABSOLUTE MAXIMUM RATINGS 


ee 
[Venu [Repaivepatcevenevolie ——SSSCdCmwo id 
[ves Nene elcovene vote || 


TM : TURBOSWITCH 1s a trademark of SGS-THOMSON Microelectronics. 
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THERMAL AND POWER DATA 


Lane, -c) Junction to case thermal i 2.2 
resistance STTB806DI 3.3 


Conduction power dissipation IrF(av) =8A 6=0.5 
(see fig. 5) STTB806D Tc= 122°C 


STTB806DI Tc= 108°C 


Pmax Total power dissipation STTB806D Tc= 115°C 16 W 
Pmax=P1+P3 (P3=10%P1)j} STTB806DI Tc=97°C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 


Parameter Test Conditions 


Forward voltage drop IF =8A Tj = 25°C 
Tj = 125°C 


Reverse leakage current | Vr =0.8 = 25°C 
X VRRM u = 125°C 


Test pulses widths: *tp =380 us, duty cycle <2% 
**tp=5ms , duty cycle< 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 


TURN-OFF SWITCHING (see Fig.6) 


Tj = 25°C 
IF=0.5A IR=1A~ Irr=0.25A 
lF=1A dlr/dt=-50A/us Vr =30V 


Tj — 125°C VR — 400V IF =8A 
reverse dlrF/dt = -64 A/us 
recovery current | dlF/dt = -500 A/us 


S factor Softness factor | Tj)=125°C VrR=400V IF=8A 
diF/dt = -500 A/us 


TURN-ON SWITCHING (see Fig.7) 


Reverse 
recovery time 


Maximum 


Forward Tj =25°C 
recovery time lr =8 A, dliF/dt = 64 A/us 


measured at, 1.1 x Vemax 


Peak forward Tj = 25°C 
voltage lF =8A, dlF/dt = 64 A/us 
I- =40A, dlr/dt = 500 A/us 
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APPLICATION DATA 


The TURBOSWITCH “B’ is especially designed to tization and rectification. In such applications (fig.1 
provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is 
application such as snubbing,clamping, demagne- given below : 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+ P4 Watts 


CONDUCTION REVERSE SWITCHING 
LOSSES LOSSES LOSSES 


P1 Watts P2 Watts OFF : P3 Watts 
(Fig. 5) (Fig. 5) ON : P4 Watts 
(Fig. 6 & 7) 


Fig. 1 : SNUBBER DIODE. Fig. 2 : CLAMPING DIODE. 


Fig. 3 : DEMAGNETIZING DIODE. Fig. 4: RECTIFIER DIODE. 


© 


{FP 
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APPLICATION DATA (Cont'd) 


Fig. 5: STATIC CHARACTERISTICS 
Conduction losses : 


P1 = Vio. IF(AV) + Ra. IF2(RMS) 


with 
Vto = 1.00 V 
Ra = 0.037 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=VR.IR. (1-3) 


Turn-off losses: 


diF/dt FREEWHEELING P3 - Vr x leu? x S x F 
OPERATION = 6 x die/at 


ta tb, 


lan 


trr=ta+tb 
S = tb/ta 

Turn-off losses : 

(with non negligible serial inductance) 

di, /dt=V,/L RECTIFIER 


OPERATION 
p39’ — Va x IRpm?x SXF 
6 x dl/at 
L x Ipm?xF 
2 
P3 and P3’ are suitable for power MOSFET and 


trr=ta+tb IGBT 


S = tb/ta 


Turn-on losses : 
P4 = 0.4 (VEP - VF) . lFmax . tfr . F 
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Fig 8 : Conduction losses versus average current Fig 9 : Switching OFF losses versus dIlF/dt 
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Fig 10 : Switching ON losses versus dIF/dt Fig 11 : Forward voltage drop versus forward 
current 
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Fig 13 : Peak reverse recovery current versus 
dlrF/dt 
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Fig 15 : Softness factor (tb/ta) versus dIF/dt 
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Fig 17 : Transient peak forward voltage versus 
diF/at 
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Fig 14 : Reverse recovery time versus dlF/dt 
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Fig 16 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 


Fig 18 : Forward recovery time versus dIF/dt 
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ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a» SPECIFIC TO THE FOLLOWING OPERA- 
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

a» ULTRA-FAST,VERY SOFT AND NOISE-FREE 
RECOVERY. 

ws VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

a DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

HIGH FREQUENCY OPERATIONS 

a HIGH DISSIPATION MINIATURE PACKAGE 


a» SURFACE MOUNT TECHNOLOGY 
COMPATIBLE 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6OO0V to 1200V. 

TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 


ABSOLUTE MAXIMUM RATINGS 


[vans | Renetivepeakroeevtage 
[van — | Nonepativepeerevemevotags | to 
reas) | Fis towadcinen ——_——(Alpnwcoweceg | ar 
ee 
Ce 


Power SO-10'™ 
Plastic, non isolated SMD 
with copper tab 


of an SMPS as_ snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in PSO-10, this 600V devices are 
particularly intended for use on 240V domestic 
mains. 


TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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THERMAL AND POWER DATA 


Symboi_| __Parameter_———«(|_—Gandons | vane | Unt 
Junction to case thermal resistance | a2 | ow 


Conduction power dissipation IF(AV) = 8A 6=0.5 12.5 Ww 
(see fig. 5) Tc = 122°C 


Pmax Total power dissipation To=115°C 16 W 
Pmax=P1+P3 (P3 = 10% P1) 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 


[sme [onan rescoanins [wn [tm [ws [oa 
Forward voltage drop IF =8A ee ee ee 

Tiewere | | [1a 
vaz08|tinaso | | | 100 | wa 
“veru Trnvase | | [1s [ma 


Reverse leakage current 


Test pulses widths : * tp = 380 us, duty cycle < 2% 
™tp=5ms , duty cycle < 2% 


IRM 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 
ses [rem [rencotens Tm [on [oe [ot 
Reverse Tj =25°C 
recovery time IF=05A IR=1A  Irr=0.25A 50 
IF = 1 AdiF/dt = -50A/us VR = 30V 100 
Maximum Tj=125°C VR=400V IF=8A A 
reverse diF/dt = -64 A/us 12 
recovery current | diF/dt = -500 A/us 
S factor softness factor | Tj=125°C VR=400V IF=8A 
dlF/dt = -500 A/us 
TURN-ON SWITCHING (see Fig.7) 
Forward Tj =25°C 
recovery time IF = 8A, dIF/dt = 64 A/us 
measured at, 1.1 x VFmax 
Peak forward = 25°C V 
voltage ae 8A, dIF/dt = 64 A/us 
ae SGS-THOMSO 
ASE. SE RouRernGaes 
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PIN OUT configuration in PowerSO-10 : 


Anode = pinito5 
Cathode = connected to base tab 


top view 


kop -THOMSON 3/7 
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APPLICATION DATA 


The TURBOSWITCH “B’ is especially designed to tization and rectification. In such applications (fig.1 
provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is 
application such as snubbing,clamping, demagne- given below : 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+ P4 Watts 


CONDUCTION REVERSE SWITCHING 
LOSSES LOSSES LOSSES 


P1 Watts P2 Watts OFF : P3 Watts 
(Fig. 5) (Fig. 5) ON : P4 Watts 
(Fig. 6 & 7) 


Fig. 1 : SNUBBER DIODE. Fig. 2: CLAMPING DIODE. 


Fig. 3 : DEMAGNETIZING DIODE. Fig. 4: RECTIFIER DIODE. 
————o 
Es E ami 
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APPLICATION DATA (Cont'd) 


Fig. 5: STATIC CHARACTERISTICS 


Conduction losses: 
P1 = Vio. IF(AV) + Rd. IF2(RMS) 


with 
Vto = 1.00 V 
Rd = 0.037 Ohm 
(Max values at 125°C) 


Reverse losses: 


P2=Vr_. Ir. (1-8) 


Turn-off : 
dIF/dt) = EREEWHEELING urn-off losses 


OPERATION re Vp , IRM2 x SxF 
12, 10, 7 6 x dIF/at 


lees 


trr=ta+tb 
S = tb/ta 


dl, /dt=V,/L RECTIFIER 
OPERATION 
Turn-off losses : 


(with non negligible serial inductance) 


Vax IRM2x SxF Lx IRMeXF 


Po 6 xaip/dt* 2 
P3 and P3’ are suitable for power MOSFET and 
trr = ta+ tb IGBT 


S =tb/ta 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . IFmax . tfr. F 


key SGS-THOMSON of/7 
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Fig 8 : Conduction losses versus average current 
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Fig 10 : Switching ON losses versus dIF/dt 
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Fig 12: 
eee Junction to case versus pulse duration 
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Relative variation of thermal transient 


Fig 9 : Switching OFF losses versus dIF/dt 
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Fig 11 : Forward voltage drop versus forward 
current 
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Fig 13 : Peak reverse recovery current versus Fig 14 : Reverse recovery time versus dIF/dt 
diF/dt 
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Fig 15 : Softness factor (tb/ta) versus dIF/dt Fig 16 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 
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Fig 17 : Transient peak forward voltage versus Fig 18 : Forward recovery time versus dIF/dt 
diF/at 
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TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


sw ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 


» VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


a HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6OO0V to 1200V. 

TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all “Freewheel 


ABSOLUTE MAXIMUM RATINGS 


[eyo [Parmer ate 
raw | Renee paktowardconan(o=epe, ay [veo | A 


Isolated 
TO220AC 
(Plastic) 


TO220AC 
(Plastic) 


STTA812D 


STTA812DI 


Mode” operations. 

They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 

Packaged in TO220AC and in isolated TO220AC, 
these 1200V devices are particularly intended for 
use on 3 phase 400V industrial mains. 


>| > 


-65 to 150 °C 


© 


TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics. 
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STTA812D(I) 
THERMAL AND POWER DATA 


smo [room [tins [ase [un 


Rthg-c) Junction to case thermal STTA812D 2.3 
resistance STTA812DI 3.3 
Conduction power dissipation IF(Av) =8A 6=0.5 19.5 
(see fig. 6) STTA812D Tc= 105°C 
STTA812DI Tc= 85°C 
Pmax Total power dissipation STTA812D Tc= 100°C 
Pmax=P1+P3 (P3=10%P1) | STTA812DI Tc= 79°C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 


| Symbol | Parameter Test Conditions a 


Forward voltage drop Ir =8A =20-G 2.2 

ie = 125°C 2.0 

Reverse leakage current | VR =0.8 = 25°C 100 
X VRRM a = 125°C 4 


Test pulses widths: *tp = 380 us, duty cycle <2% 
““tp=5ms , duty cycle< 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.7) 


Symbol Test Conditions 


Reverse Tj=25°C 
recovery time IF=0.5A IR=1A Irr=0.25A 
lF=1A dlF/dt=-50A/us VR =30V 


Tj=125°C VR= 600V IF=8A 
reverse dir/dt = -64 A/us 
recovery current | dlrF/dt = -500 A/us 


S factor Softness factor | Tj=125°C VR=600V_ IF =8A 
dl-/dt = -500 A/us 


TURN-ON SWITCHING (see Fig.8) 


Maximum 


Forward Tj = 25°C 
recovery time IF =8 A, diF/dt = 64 A/us 
measured at, 1.1 x Vemax 


Peak forward Tj = 25°C 
voltage IF =8A, dlF/dt = 64 A/us 
Ir =40A, dlr/dt = 500 A/us 
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APPLICATION DATA 


The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 


TOTAL LOSSES 
due to the diode 
P =P1+P2+P3+P4+P5 Watts 


CONDUCTION REVERSE SWITCHING SWITCHING 
LOSSES LOSSES LOSSES LOSSES 
in the diode in the diode in the diode in the tansistor 
due to the diode 
P1 Watts P2 Watts OFF : P3 Watts P5 Watts 
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7) 
(Fig. 7 & 8) 


Fig. 1: “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


(a ae 


DIODE: 
TURBOSWITCH "A" 


F=17 6§=t7T 


fz SGS-THOMSON 3/5 
Sf, MICROELECTROMeS 
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Fig. 2 : SNUBBER DIODE. Fig. 3 : CLAMPING DIODE. 


Fig. 4 : DEMAGNETIZING DIODE. Fig. 5: RECTIFIER DIODE. 


EF ME ami 


STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES. 
Fig. 6: STATIC CHARACTERISTICS 


Conduction losses: 
Pi = Vio. IF(AV) + Rd . IF2(RMS) 
with 

Vio = 1.57 V 


Rg = 0.054 Ohm 
(Max values at 125°C, suitable for lpeak < 3.IF(av) ) 


Reverse losses : 


P2=VR.IR. (1-9) 


4/5 . 
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APPLICATION DATA (Cont'd) 


Fig. 7: TURN-OFF CHARACTERISTICS 


Turn-on losses : 
(in the transistor, due to the diode) 


IL 
pe _ Va x Inu? x(3+ 2xS)xF 
6 x dlF/at 
ga x In x IL x(S+2)xF 
2 x die/at 


Turn-off losses (in the diode) : 


P3 = Vea x Ipm?®xX SXF 
. 6 x dle/adt 


trr=ta+tb S = tb/ta 


di, /dt=V,/L RECTIFIER 


Turn-off losses : 
OPERATION (with non negligible serial inductance) 


p93’ - VR x lpm? x SxF 
6 x diF/at 
Lx lau * x F 
2 


trr = ta + tb ; P3,P3’ and PS are suitable for power MOSFET and 
S = tb/ta IGBT 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . IFmax. tfr. F 


SGS- SON 9/5 
Ayyz, SGS-THOMSON 
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MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


ns SPECIFIC TO “FREEWHEEL MODE” OPERA- 
TIONS: Freewheel or Booster Diode. 

= ULTRA-FAST RECOVERY. 

a VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


ms HIGH FREQUENCY OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6O00V to 1200V. 

TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all “Freewheel Mode” 
operations and is particularly suitable and efficient 


ABSOLUTE MAXIMUM RATINGS 


| VasM 


IFRM Repetitive peak forward current 
(tp=Sus, f=SkKHz) 


sme [Pas [veo 


Non repetitive peak reverse voltage 
F(RMS) RMS forward current STTA1206D 30 
STTA1206DI 20 


Max operating junction temperature 


1 temperature -65 to 150 = 


Isolated 
TO220AC 
(Plastic) 


TO220AC 
(Plastic) 


STTA1206D 


STTA1206DI 


in Motor Control! Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 

Packaged in TO220AC and in isolated TO220AC, 
these 600V devices are particularly intended for 
use on 240V domestic mains. 


STTA1206D 140 
STTA1206DI ote 


| 6510150 | to 150 


TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics. 
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THERMAL AND POWER DATA 


smo [__ femme | coanow | vove [va 


Rth(j-c) Junction to case thermal STTA1206D 1.9 
resistance STTA1206DI 3.0 


Conduction power dissipation IF(AV) = 12A 6=0.5 
(see fig. 2) STTA1206D Tc= 108°C 


STTA1206DI Tc= 84°C 


Pmax Total power dissipation STTA1206D Tc= 104°C 24 WwW 
Pmax=P1+P3 (P3=10%P1)| STTA1206DI Tc= 78°C 


STATIC ELECTRICAL CHARACTERISTICS (see ge 2) 


| Symbol _| | Parameter | | TestConditions | Conditions 


Forward voltage drop IF =12A Tj =25°C 
Tj = 125°C 


Reverse leakage current | Vr =0.8 = 25°C 
xX VRRM ae = 125°C 


Test pulses widths *tp = 380 us, duty cycle <2% 
**tp =5 ms , duty cycle < 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 


TURN-OFF SWITCHING (see Fig.3) 


Tj = 25°C 
lF=0.5A IpR=1A Irr = 0.25A 
lF=1A_ dlr/dt=-50A/us VR =30V 


Reverse 
recovery time 


Maximum Tj=125°C VR=400V IF =12A 
reverse diF/dt = -96 A/us 
recovery current | dlrF/dt = -500 A/us 


S factor Softness factor | Tj=125°C VR=400V IF =12A / 
dle/dt = -500 A/us 0.45 


TURN-ON SWITCHING (see Fig.4) 


Forward 
recovery time 


Tj = 25°C 
IF =12 A, dlF/dt = 96 A/us 
measured at, 1.1 x Vemax 


Peak forward = 25°C 
voltage is =12A, dlr/dt = 96 A/us 


2/6 . 
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APPLICATION DATA 


The TURBOSWITCH “A” is especially designed to 
provide the lowest overall power losses in any 
“FREEWHEEL Mode” application  (Fig.1) 
considering both the diode and the companion 


STTA1206D(I) 


transistor, thus optimizing the overall performance 
in the end application. 

The way of calculating the power losses is given 
below: 


TOTAL LOSSES 
due to the diode 
P = P1+P2+P3+P4+P5 Watts 


CONDUCTION 
LOSSES 
in the diode 


REVERSE 
LOSSES 
in the diode 


P1 Watts 
(Fig. 2) 


P2 Watts 
(Fig. 2) 


Fig. 1: “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


o——_———_-s 


SWITCHING 
LOSSES 
in the diode 


SWITCHING 
LOSSES 
in the tansistor 
due to the diode 
P5 Watts 
(Fig. 3) 


OFF : P3 Watts 
ON : P4 Watts 
(Fig. 3 & 4) 


DIODE: 


TURBOSWITCH "A" 


IST SGS-THOMSON 3/6 
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APPLICATION DATA (Cont'd) 


Fig. 2: STATIC CHARACTERISTICS 


Fig. 3: TURN-OFF CHARACTERISTICS 


IL 
‘| TRANSISTOR 
\ 


ie | DIODE 


trr = ta + tb S=tb/ta 


Conduction losses : 
P1 = Vio. IF(Av) + Ra . I-2(RMS) 
with 

Vio=1.15V 


Ra = 0.029 Ohm 
(Max values at 125°C) 


Reverse losses: 


P2=VR. IR. (1-3) 


Turn-on losses : 
(in the transistor, due to the diode) 


_ Ve X Ipm?x( 3+ 2xXS)xXF 


ie 6 x die/dt 
; Va xX Ipm X I X( S+2)xXF 
2 x dlr/at 


Turn-off losses (in the diode) : 


p3 = Ve x Ipm?2x SX F 
. 6 X dlr/at 


P3 and P5 are suitable for power MOSFET and 
IGBT 


Turn-on losses : 
P4 = 0.4 (Vp - VF) . lFmax . tfr. F 


SGS-THOMSON 
MICROELECTRONICS 


Fig 5 : Conduction losses versus average current 
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Fig 7 : Switching ON losses versus dIF/dt 


Tj=125°C  F=100kHz_ IF=IF(AV) 
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Fig 9 : Forward voltage drop versus forward 
current 
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Fig 6 : Switching OFF losses versus dIF/dt 
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Fig 8 : Switching losses in transistor due to the 
diode 


P5(W) 
0 


0.0 
0 100 200 300 400 500 600 700 800 9001000 


Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 11 : Peak reverse recovery current versus Fig 12 : Reverse recovery time versus dIF/dt 
dlF/dt 
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Fig 13 : Softness factor (tb/ta) versus dlF/dt Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 
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Fig 15 : Transient peak forward voltage versus Fig 16 : Forward recovery time versus dlF/dt 
dlF/dt 


VFP(V tfir(ns 
(V) — (ns) 


14 90% CONFIDENCE Tj=125°C 
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ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


xe SPECIFIC TO “FREEWHEEL MODE” OPERA- 
TIONS: Freewheel or Booster Diode. 


» ULTRA-FAST AND SOFT RECOVERY. 


a VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


a HIGH FREQUENCY OPERATIONS. 
a HIGH DISSIPATION MINIATURE PACKAGE. 


» SURFACE MOUNT TECHNOLOGY 
COMPATIBLE. 


Power SO-10'™™ 
Plastic, non isolated SMD 
with copper tab 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 

TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all “Freewheel Mode” 
operations and is particularly suitable and efficient 


in motor control freewheel applications and in 
booster diode applications in Power Factor Control 
circuitries. 

Packaged in a very high performance surface 
mount package PSO-10, this 600V device is 
particularly intended for use on 240V domestic 
mains. 


ABSOLUTE MAXIMUM RATINGS 


symbo [SametS*dSake | 
ee 
[vec | Nonseptiveeatrownewoiae «ao 


TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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THERMAL AND POWER DATA 


a a 
a -C) Junction to case thermal resistance a 


ae power dissipation IF(AV) = 12A 6=0.5 
(see fig. 2) Te. 108°C 

Pmax Total power dissipation Tc =104°C 24 W 
Pmax=P1+P3 (P3=10% P1) 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 


[Smet [Panne testcans [nn Te [te [ot 
Forward voltage drop IF=12A tj=25¢ | | | 1.75 | 

eve [| ts 
vega [nese [| fe [a 
ee [neeso [| [5 | ma 


Reverse leakage current 


Test pulses widths : * tp = 380 ps, duty cycle < 2% 
**tp=5ms , duty cycle < 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.3) 


St [eens [Teton oe i 
Reverse Tj =25°C 
recovery time IF=0.5A IR=1A_ Irr=0.25A 
lF=1A dlF/dt =-50A/us VR = 30V 
Maximum Tj=125°C VR=400V IF=12A 
reverse dIF/dt = -96 A/us 15 
16 
S factor Softness factor | Tj=125°C VR=400V IF=12A / 
dlF/dt = -500 A/us 0.45 


recovery current | dIF/dt=-500 A/us 
TURN-ON SWITCHING (see Fig.4) 


cmt | room [Tennis [un [ [|v 


Forward Tj=25°C 
recovery time IF = 12A dIF/dt = 96 A/us 
measured at, 1.1 x VFmax 


Peak forward = 25°C V 
voltage a = 12A dlF/dt = 96 A/us 10 
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PIN OUT configuration in PowerSO-10: 


Anode = pinitosS 
Cathode = connected to base tab 


top view 
APPLICATION DATA 
The TURBOSWITCH “A” is especially designed to transistor, thus optimizing the overall performance 
provide the lowest overall power losses in any in the end application. 


“FREEWHEEL Mode” application  (Fig.1) The way of calculating the power losses is given 
considering both the diode and the companion below: 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+P4+P5 Watts 


CONDUCTION REVERSE SWITCHING SWITCHING 
LOSSES LOSSES LOSSES LOSSES 
in the diode in the diode in the diode in the tansistor 
due to the diode 
P1 Watts P2 Watts OFF : P3 Watts P5 Watts 
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3) 
(Fig. 3 & 4) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


DIODE: 
TURBOSWITCH "A" 


Kj S&S-THOMSON ee 
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APPLICATION DATA (Cont'd) 


Fig. 2: STATIC CHARACTERISTICS 


Conduction losses: 
P1 = Vito. IF(AV) + Rd . IF°(RMS) 
with 

Vio = 1.15 V 


Rd = 0.029 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=VrR. IR. (1-8) 


Fig. 3: TURN-OFF CHARACTERISTICS 


Turn-on losses: 


. IL (in the transistor, due to the diode) 
¥ TRANSISTOR ps . VR X IRm2x(3+ 2xS)xF 
° 6 x alF/at 
re VR x IRM Xx IL x(S+2)xF 
2 x alF/at 


dl F/dt; | DIODE Turn-off losses (in the diode) : 


P3 = VR x IRMeax SXF 
7 6 x dIiF/at 


P3 and P5 are suitable for power MOSFET and 
IGBT 


trr = ta + tb S=tb/ta 


Turn-on losses: 
P4 = 0.4 (VEP - VF) . IFmax . tfr. F 
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Fig 5 : Conduction losses versus average current 
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Fig 6 : Switching OFF losses versus dlF/dt _ 
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Fig 8 : Switching losses in transistor due to the 
diode 
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Fig 9 : Forward voltage drop versus forward Fig 10 : Relative variation of thermal transient 
current impedance junction to case versus pulse duration 
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Fig 11 : Peak reverse recovery current versus 
dIF/dt 
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Fig 13 : Softness factor (tb/ta) versus dlF/dt 
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Fig 15 : Transient peak forward voltage versus 
dlF/dt 
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Fig 12 : Reverse recovery time versus dIF/dt 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 


Fig 16 : Forward recovery time versus dIF/dt 
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TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


a SPECIFIC TO THE FOLLOWING OPERA- 
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

a ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

u VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

» DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 


Isolated 
TO220AC 
(Plastic) 


TO220AC 
(Plastic) 


STTB1206D 


STTB1206DI 


DESCRIPTION 


The TURBOSWITCH is a very high performance of an SMPS _ as_ snubber, clamping or 


series of ultra-fast high voltage power diodes from 
600V to 1200V. 

TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 


ABSOLUTE MAXIMUM RATINGS 


(tp=5 ps, f= 1kHz) 


Symbol Parameter 
Repetitive peak reverse voltage 
Non repetitive peak reverse voltage 
RMS forward current 
Repetitive peak forward current 


Tstg Storage temperature 


Max operating junction temperature 


demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in TO220AC and in isolated TO220AC, 
these 600V devices are particularly intended for 
use on 240V domestic mains. 


| | ov 
STTB1206D 30 A 
STTB1206DI 20 
STTB1206D 420 A 
STTB1206DI 280 
$6 10 150 
6510 150 


TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics. 
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STTB1206D(I) 
THERMAL AND POWER DATA 


Parameter | Conditions | Value 


j-c) Junction to case thermal STTB1206D 1.9 
resistance STTB1206DI 3.0 


Conduction power dissipation IF(avy=12A 6=0.5 19 
(see fig. 5) STTB1206D Tc= 114°C 
STTB1206DI Tc=93°C 


Total power dissipation STTB1206D Tc= 104° te 
Pmax=P1+P3 (P3=10%P1)| STTB1206DI Tc= 78° se 


Symbol | Parameter | Test Conditions note 
Forward voltage drop IF =12A = 25°C 1.4 
1 = 125°C 1.3 
Reverse leakage current | Vr =0.8 = 25°C 100 
xX VRRM He = 125°C 2 a 


Test pulses widths: *tp =380 ps, duty cycle < 2% 
**tp=5ms , duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 


Reverse Tj=25°C 
recovery time lIF=05A IrR=1A  Irr=0.25A 
lF=1A dle/dt =-50A/us VR =30V 


Maximum Tj=125°C VR=400V IF=12A 
reverse dir/dt = -96 A/us 
recovery current | dlrF/dt = -500 A/us 


S factor Softness factor | Tj=125°C VR=400V- If=12A 
diF/dt = -500 A/us 


TURN-ON SWITCHING (see Fig.7) 


Symbol Test Conditions 
tte 


Forward Tj =25°C 
recovery time Ir =12 A, dle/dt = 96 A/us 
measured at, 1.1 x Vemax 


voltage IF =12A, dlr/dt = 96 A/us 
I= =60A, dlr/dt = 500 A/us 


Peak forward Tj =25°C 
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APPLICATION DATA 


The TURBOSWITCH “B” is especially designed to tization and rectification. In such applications (fig. 1 
provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is 
application such as snubbing,clamping, demagne- given below : 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+ P4 Watts 


CONDUCTION REVERSE SWITCHING 
LOSSES LOSSES LOSSES 


P1 Watts P2 Watts OFF : P3 Watts 
(Fig. 5) (Fig. 5) ON : P4 Watts 
(Fig. 6 & 7) 


Fig. 1 : SNUBBER DIODE. Fig. 2: CLAMPING DIODE. 


Fig. 3 : DEMAGNETIZING DIODE. Fig. 4: RECTIFIER DIODE. 
ky, SGS-THOMSON 
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APPLICATION DATA (Cont'd) 


Fig. 5: STATIC CHARACTERISTICS 


Fig. 6: TURN-OFF CHARACTERISTICS 


dIF/dt = FREEWHEELING 
OPERATION 


ta, tb, 


trr = ta + tb 
S = tb/ta 


di, /dt=V,/L RECTIFIER 
OPERATION 


trr = ta + tb 


S = tb/ta 


Conduction losses: 
Pi = Vio. IF(AV) + Ra . [F2(RMS) 


with 
Vio = 1.00 V 
Ra = 0.025 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=Vr. IR. (1-8) 


Turn-off losses : 
p3 — Ve x Ipm?x Sx F 


6 x dlF/at 


Turn-off losses : 
(with non negligible serial inductance) 


Va x Ipm?x SXF 
~ 6 x dir/dt 
L x lau? x F 
2 


P3 and P3’ are suitable for power MOSFET and 
IGBT 


P3’ 


Turn-on losses : 
P4 = 0.4 (VP - VF) . IFmax . tfr . F 


SGS-THOMSON 
MICROELECTRONICS 
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Fig 8 : Conduction losses versus average current Fig 9 : Switching OFF losses versus dIF/dt 
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Fig 12 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 13 : Peak reverse recovery current versus 
diF/at 
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Fig 15 : Softness factor (tb/ta) versus dIF/dt 
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Fig 17 : Transient peak forward voltage versus 
diF/at 
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Fig 14 : Reverse recovery time versus dIF/dt 


trr(ns) 


450 

pe ee a a a 

30/4 N—inceaa_t 1 {1 
PEN oe 


150 < 
ie — 


"a ie eee 


0 
0 100 200 300 400 500 600 700 800 9001000 


Fig 16 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 
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Fig 18 : Forward recovery time versus dlF/dt 
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PowerSO-10™ 
TURBOSWITCH™ “B” 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a SPECIFIC TO THE FOLLOWING OPERA- 
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

a ULTRA-FAST,VERY SOFT AND NOISE-FREE 
RECOVERY. 

n VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

a DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

a HIGH FREQUENCY OPERATIONS 

a HIGH DISSIPATION MINIATURE PACKAGE 


» SURFACE MOUNT TECHNOLOGY 
COMPATIBLE 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6O00V to 1200V. 

TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 


ABSOLUTE MAXIMUM RATINGS 


RMS forward current 


[vrs | Nonvepetivepeakreversevolage —SSS*| SSO 
( All pins connected) 


STTB1206M 


ULTRA-FAST HIGH VOLTAGE DIODE 


Power SO-10™ 
Plastic, non isolated SMD 
with copper tab 


of an SMPS_ as_ snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in PSO-10, this 600V devices are 
particularly intended for use on 240V domestic 
mains. 


A 


-65 to + 150 


TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 


August 1993 Ed:2A 
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THERMAL AND POWER DATA 


synbot | __Paraneir ——‘|_—Gonatore [Vat | Un 


Conduction power dissipation IF(AV) = 12A 5=0.5 19 W 
(see fig. 5) Tex 114°C 

Pmax Total power dissipation Tc = 104°C 24 Ww 
Pmax=P1+P3 (P3=10%P1) 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 


Forward voltage drop IF=12A | Tj=25°C Pf ft fv 
neve [| [13 


Reverse leakage current | VR=0.8 | Tj=25°C pf | too | pa | 
x VRR 
" [reise [ [| 20 [ma 


Test pulses widths : * tp = 380 ps, duty cycle < 2% 
“tp=5ms , duty cycle < 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 


Reverse Tj = 25°C 
lIF=0.5A IR=1A I[rr=0.25A 


IF = 1 Adir/dt =-50A/us VR = 30V 


recovery time 
Tj=125°C VR=400V IF=12A 
dIF/dt = -96 A/us 


Maximum 
reverse 
recovery current | dIF/dt = -500 A/us 
S factor Softness factor | Tj=125°C VR=400V IF=12A 
diF/dt = -500 A/us 


TURN-ON SWITCHING (see Fig.7) 


Forward 
recovery time 


Tj = 25°C 
IF = 12A, dIF/dt = 96 A/us 
measured at, 1.1 x Vemax 


Peak forward = 25°C 
voltage ae = 12A, dIF/dt = 96 A/us 
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PIN OUT configuration in PowerSO-10 : 


Anode = pinito5 
Cathode = connected to base tab 


top view 


f ’ SGS-THOMSON 3/7 
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APPLICATION DATA 


The TURBOSWITCH “B’ is especially designed to tization and rectification. In such applications (fig. 1 
provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is 
application such as snubbing,clamping, demagne- given below : 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+ P4 Watts 


CONDUCTION REVERSE SWITCHING 
LOSSES LOSSES LOSSES 


P1 Watts P2 Watts OFF : P3 Watts 
(Fig. 5) (Fig. 5) ON : P4 Watts 
(Fig. 6 & 7) 


Fig. 1 : SNUBBER DIODE. Fig. 2: CLAMPING DIODE. 


Fig. 3 : DEMAGNETIZING DIODE. Fig. 4: RECTIFIER DIODE. 
ky, SGS-THOMSON 
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APPLICATION DATA (Cont’d) 


Fig. 5: STATIC CHARACTERISTICS 


Fig. 6: TURN-OFF CHARACTERISTICS 


dIF/dt = EREEWHEELING 
OPERATION 


ta, tb, 
trr = ta + tb 


S = tb/ta 


di-/dt=V,/L RECTIFIER 
OPERATION 


trr = ta + tb 
S = tb/ta 


STTB1206M 


Conduction losses : 
P1 = Vito. IF(AV) + Rd . IF2(RMS) 


with 
Vito = 1.00 V 
Rd = 0.025 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=Vr. IR. (1-8) 


Turn-off losses: 


p3 - VR x IRM2@x Sx F 
= 6 x dIF/ dt 
\ 


Turn-off losses : 

(with non negligible serial inductance) 

Siie VR x IRM2x S XFL x IRM* x F 
- 6 x dlF/dt 2 


P3 and P3’ are suitable for power MOSFET and 
IGBT 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . IFmax . tfr. F 


SGS-THOMSON o/7 
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Fig 8 : Conduction losses versus average current Fig 9 : Switching OFF losses versus dIF/dt 
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Fig 12 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 13 : Peak reverse recovery current versus 
diF/dt 
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Fig 15 : Softness factor (tb/ta) versus dIF/dt 
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Fig 17 : Transient peak forward voltage versus 
diF/dt 
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Fig 14 : Reverse recovery time versus dlF/dt 
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Fig 16 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 


Fig 18 : Forward recovery time versus dlF/dt 
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TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 
s ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 


a VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 


TRANSISTOR. TO220AC 
a HIGH FREQUENCY AND/OR HIGH PULSED (Plastic) 
CURRENT OPERATIONS. 
STTA1212D 
DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6OOV to 1200V. 

TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all “Freewheel 


Mode” operations. 

They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 

Packaged in TO220AC, this 1200V device is 
particularly intended for use on 3 phase 400V 
industrial mains. 


ABSOLUTE MAXIMUM RATINGS 


[symbot | Paramatr ue 


TM : TURBOSWITCH is a trademark of S@€S-THOMSON Microelectronics. 
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STTA1212D 
THERMAL AND POWER DATA 


Rth(-c) Junction to case ee 1.9 °C/W 
resistance 
ee power dissipation IF(Av)=12A 6=0.5 29.2 W 
(see fig. 6) Tc= 95°C 

Pmax Total power dissipation Tc= 89°C W 
Pmax=P1+P3 (P3=10% P1) 


STATIC ELECTRICAL CHARACTERISTICS (see a 6) 


| Parameter | | TestConditions | Conditions 


Forward voltage drop IF =12A = 25°C 
es = 125°C 


Reverse leakage current | VR =0.8 = 25°C 
X VRRM We = 125°C 


Test pulses widths: *tp =380 us, duty cycle <2% 
**tp=5 ms , duty cycle< 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 


TURN-OFF SWITCHING (see Fig.7) 


Reverse 
recovery time 


Tj=25°C 
lIF=O.5A IrR=1A ~~ Irr=0.25A 
lF=1A dlr/dt=-50A/us VR =30V 


Tj=125°C VR= 600V IF=12A 
reverse di-/dt = -96 A/us 
recovery current | dlr/dt = -500 A/us 


S factor Softness factor | Tj=125°C VR=600V IF =12A 
dir/dt = -500 A/us 1.2 


TURN-ON SWITCHING (see Fig.8) 


Symbol Test Conditions 
tfr 


Forward Tj=25°C 


Maximum 


recovery time lr =12 A, dlr/dt = 96 A/us 
measured at, 1.1 x Vrmax 


voltage lp =12A, dlr/dt = 96 A/us 
Ilr =40A, dlF/dt = 500 A/us 


Peak forward Tj=25°C 


2/5 GS- 
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APPLICATION DATA 


The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+P4+P5 Watts 


CONDUCTION REVERSE SWITCHING SWITCHING 
LOSSES LOSSES LOSSES LOSSES 
in the diode in the diode in the diode in the tansistor 
due to the diode 
P1 Watts P2 Watts OFF : P3 Watts P5 Watts 
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7) 
(Fig. 7 & 8) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


O——_—_——_-s  « 


DIODE: 
TURBOSWITCH "A" 
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Fig. 2: SNUBBER DIODE. Fig. 3 : CLAMPING DIODE. 


Fig. 4: DEMAGNETIZING DIODE. Fig. 5: RECTIFIER DIODE. 


See. |e LL 


STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES . 
Fig. 6: STATIC CHARACTERISTICS 


Conduction losses : 
P1 = Vio . IF(AV) + Ra . IF2(RMS) 
with 

Vio= 1.57 V 


Ra = 0.036 Ohm 
(Max values at 125°C, suitable for Ipeak < 3.lF(ay) ) 


Reverse losses : 


P2=Vr. IR. (1-8) 


4/5 = 
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APPLICATION DATA (Cont'd) 


Fig. 7: TURN-OFF CHARACTERISTICS 


Turn-on losses : 
(in the transistor, due to the diode) 


IL 
ps - Va x Ipm?xX(34+ 2xS)xF 
6 x dlr/at 
VR x Inpw X IL X(S+2)xXF 
2 x dlr/at 


Turn-off losses (in the diode) : 


p3 _ Ve x Inv?x Sx F 
7 6 x dlF/at 


trr = ta + tb S =tb/ta 


di. /dt=V,/L RECTIFIER : . 
F R OPERATION Turn-off losses : 


(with non negligible serial inductance) 


_ VR xX Ipu?xX SXF 


Pa 6 x dle/at 
L x lpm XF 
2 
trr = ta + tb P3,P3’ and P5 are suitable for power MOSFET and 


S = tb/ta IGBT 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . lFmax . tfr. F 
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TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


a» ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 


a VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


a HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6O00V to 1200V. 

TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all “Freewheel 


ABSOLUTE MAXIMUM RATINGS 


Repetitive peak reverse voltage 


Se es 


Repaie peakroeevotage 
a 
ens [aMSiowardeunen dC 
ee 
(5, | Mexcpeningindioniepecire wi 


K 


isolated 
DOP3I 
(Plastic) 


(Plastic) 


STTA1512P STTA1512Pl 


Mode” operations. 

They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 

Packaged in SOD93 and in DOP3I, these 1200V 
devices are particularly intended for use on 3 
phase 400V industrial mains. 


T : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics. 
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STTA1512P/PI 
THERMAL AND POWER DATA 


sm [__roumowr —[ ents [ate [ot 


Rth(j-c) Junction to case thermal STTA1512P 1.6 
resistance STTA1512PI 2.1 


Conduction power dissipation IF(av) = 15A 6=0.5 
(see fig. 6) STTA1512P Tc=95°C 


STTA1512PI Tc= 78°C 


Pmax Total power dissipation STTA1512P Tc=89°C 38 W 
Pmax=P1+P3 (P3=10%P1) | STTA1512PI Tc= 70°C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 


| Symbol | | Parameter | Test Conditions | TestConditions | min | Typ Typ | Max 


Forward voltage drop IF =15A = 25°C 2.1 
fe = 125°C 1.9 
Reverse leakage current | VR =0.8 = 25°C 100 uA 
X VRRM fe = 125°C 6.0 mA 


Test pulses widths: *tp = 380 us, duty cycle <2% 
““tp=5ms , duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.7) 


Reverse Tj=25°C 
recovery time lIF=O0.5A IR=1A~ Irr=0.25A 
lF=1A dle/dt =-50A/us VR =30V 


Tj=125°C VR= 600V IF=15A 
reverse dir/dt = -120 A/us 
recovery current | dlF/dt = -500 A/us 


S factor softness factor | Tj=125°C VR=600V IF=15A 
dIr/dt = -500 A/us 1.2 


Maximum 


Forward Tj =25°C 
recovery time l-F =15 A, dlF/dt = 120 A/us 
measured at, 1.1 x Vemax 


Peak forward Tj =25°C 
voltage IF =15A, dlF/dt = 120 A/us 
Ilr =40A, dlr/dt = 500 A/us 
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APPLICATION DATA 


The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 


TOTAL LOSSES 
due to the diode 
P = P1+P2+ P3+P4+P5 Watts 


CONDUCTION REVERSE SWITCHING SWITCHING 
LOSSES LOSSES LOSSES LOSSES 
in the diode in the diode in the diode in the tansistor 
due to the diode 
P1 Watts P2 Watts OFF : P3 Watts P5 Watts 
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7) 
(Fig. 7 & 8) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


Ga tg 


DIODE: 
TURBOSWITCH "A" 


SI. SGS-THOMSON 3/5 


e MICROELECTRONICS 
343 


STTA1512P/Pl 


Fig. 2: SNUBBER DIODE. Fig. 3 : CLAMPING DIODE. 


Fig. 4: DEMAGNETIZING DIODE. Fig. 5 : RECTIFIER DIODE. 


eres 


STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES. 
Fig. 6: STATIC CHARACTERISTICS 


Conduction losses: 
P1 = Vio. IF(AV) + Ra . IF°(RMS) 
with 

Vio = 1.48 V 


Rg = 0.027 Ohm 
(Max values at 125°C,suitable for Ipeak < 3.lF(aw ) 


Reverse losses: 


P2=Vr. Ir. (1-8) 
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APPLICATION DATA (Cont'd) 


Fig. 7: TURN-OFF CHARACTERISTICS 


IL 


TRANSISTOR 


diR/dt 


trr =ta+tb S =tb/ta 


di. /dt=V,/L RECTIFIER 
OPERATION 


trr = ta + tb 
S = tb/ta 


1S] 


STTA1512P/Pl 


Turn-on losses : 
(in the transistor, due to the diode) 


_ Va x Ipm?x(3+ 2xS)xF 


ses 6 x dlF/adt 
Z VR xX Inm x IL x( S+2)xF 
2 X dl-/adt 


Turn-off losses (in the diode) : 


D3 = Ve xX Ipyv?x Sx F 
7 6 x dlF/at 


Turn-off losses : 
(with non negligible serial inductance) 


p93’ Va x IRM? x SXF 
6 x dle/at 
Lx lau? x F 
2 


P3,P3’ and P5 are suitable for power MOSFET and 
IGBT 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . lFmax. tfr. F 
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TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


trr (typ) 


FEATURES AND BENEFITS 


a SPECIFIC TO “FREEWHEEL MODE” OPERA- 
TIONS: Freewheel or Booster Diode. 

m ULTRA-FAST RECOVERY. 

a VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


m» HIGH FREQUENCY OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6OO0V to 1200V. 

TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all “Freewheel Mode” 
operations and is particularly suitable and efficient 


ABSOLUTE MAXIMUM RATINGS 


[van | Repetivepeakrevenevotege SSO 
Vasu | Nonvepeivepeakrevenevotage SSS 
Repetitive peak forward current (ip =5 us, f= 5kHz) 


Isolated 
DOP3I 
(Plastic) 


SOD93 
(Plastic) 


STTA2006P STTA2006PI 


in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 

Packaged in SOD93 and in isolated DOP3I, these 
600V devices are particularly intended for use on 
240V domestic mains. 


TM : TURBOSWITCH ts a trademark of SGS-THOMSON Microelectronics. 
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STTA2006P(I) 


THERMAL AND POWER DATA 


—s -c) Junction to case thermal STTA2006P 
resistance STTA2006PI 


Conduction power dissipation IF(Av)=20A 8 =0.5 
(see fig. 2) STTA2006P Tc= 96°C 
STTA2006PI Tc= 74°C 


STTA2006P Tc= 90°C 
STTA2006PI Tc= 66°C 


| Parameter Test | TestConditions —_| 


Forward voltage drop F=20A = 25°C 
ie = 125°C 

Reverse leakage current | Vr =0.8 = 25°C 
X VRRM he = 125°C 


Test pulses widths: *tp =380 ps, duty cycle <2% 
**tp=5ms , duty cycle< 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.3) 


S factor Softness factor | Tj=125°C VR=400V IF =20A 
dir/dt = -500 A/us 0.42 


TURN-ON SWITCHING (see Fig.4) 


Tj = 25°C 
IF=O.5A IR=1A Irr=0.25A 
lF=1A dle/dt=-50A/us VR =30V 


Reverse 
recovery time 


Maximum Tj=125°C VR=400V IF =20A 
reverse dir/dt = -160 A/us 
recovery current | dlr/dt = -500 A/us 


Forward Tj = 25°C 
recovery time IF =20A, dlF/dt = 160 A/us 


measured at, 1.1 x Vemax 


Peak forward =25°C 
voltage : =20A, dlrF/dt = 160 A/us 
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APPLICATION DATA 


The TURBOSWITCH “A” is especially designed to transistor, thus optimizing the overall performance 
provide the lowest overall power losses in any in the end application. 

“FREEWHEEL Mode” application  (Fig.1) The way of calculating the power losses is given 
considering both the diode and the companion below: 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+P4+P5 Watts 


CONDUCTION REVERSE SWITCHING SWITCHING 
LOSSES LOSSES LOSSES LOSSES 
in the diode in the diode in the diode in the tansistor 
due to the diode 
P1 Watts P2 Watts OFF : P3 Watts P5 Watts 
(Fig. 2) (Fig. 2) ON : P4 Watts (Fig. 3) 
(Fig. 3 & 4) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


6 =e 


DIODE: 
TURBOSWITCH "A" 


kyz_ SGS-THOMSON 3/6 
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APPLICATION DATA (Cont'd) 


Fig. 2: STATIC CHARACTERISTICS 


Conduction losses: 
P1 = Vio. IF(Av) + Ra. IF2(RMS) 
with 

Vio=1.15V 


Rg = 0.017 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=VrR. IR. (1-8) 


Fig. 3: TURN-OFF CHARACTERISTICS 


Turn-on losses : 


) IL (in the transistor, due to the diode) 
: | TRANSISTOR 
: ps _ VR X Iam®x( 3+ 2xs)xF 
6 xX dlF/at 
‘ Va x Ipm x IL x(S+2)xF 
2 x dlr/at 


Turn-off losses (in the diode) : 


P3 = Vex IpM?x Sx F 
/ dinidt : 6 x dir/at 


\ 
\ 


P3 and P5 are suitable for power MOSFET and 
trr=ta+tb S=tb/ta IGBT 


Turn-on losses : 
P4 = 0.4 (Vep - VF) . IFmax . tfr. F 
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Fig 5 : Conduction losses versus average current 


P1(W) 
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Fig 7 : Switching ON losses versus dIF/dt 


P4(W) 
0 
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Fig 9 : Forward voltage drop versus forward 
current 
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Fig 6 : Switching OFF losses versus dIF/dt 


= ae 
/—- dIF/dt(A/ps) 
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Fig 8 : Switching losses in transistor due to the 
diode 
P5(W) 
0 
F=20kHz 


Tj=125°C Fr <i 


oe faa Bald 


1-208 fe 
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Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 11 : Peak reverse recovery current versus 
diF/dt 
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Fig 13 : Softness factor (tb/ta) versus dIF/dt 


S factor 
Typical values Tj=125 TC 


| | 
IF<2xIF(av) 


Fig 12 : Reverse recovery time versus dlF/at 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 
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Fig 15 : Transient peak forward voltage versus 
diF/dt 


VFP(V) 


16 

° ae feaeeey eas! 
3 90% CONFIDENCE Tj=125°C >a 
43, _IFsiF(av){_ {| ss | er 


ee ee ee Ps ee 


OCOx2#NQOAUIO"0OO{2/A9 
PNT ETT 
PN 


Fig 16 : Forward recovery time versus dIF/dt 
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ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a SPECIFIC TO “FREEWHEEL MODE” OPERA- 
TIONS: Freewheel or Booster Diode. 

a ULTRA-FAST AND SOFT RECOVERY. 

» VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 

ws HIGH FREQUENCY OPERATIONS. 

s HIGH DISSIPATION MINIATURE PACKAGE. 


» SURFACE MOUNT TECHNOLOGY 
COMPATIBLE. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6O00V to 1200V. 

TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all “Freewheel Mode” 
operations and is particularly suitable and efficient 


ABSOLUTE MAXIMUM RATINGS 


VRRM Repetitive peak reverse voltage 


Non repetitive peak reverse voltage 
Repetitive peak forward current (tp=5 ps, f= 5kHz) 


Power SO-10™ 
Plastic, non isolated SMD 
with copper tab 


in motor control freewheel applications and in 
booster diode applications in Power Factor Control 
circuitries. 

Packaged in a very high performance surface 
mount package PSO-10, this 600V device is 
particularly intended for use on 240V domestic 
mains. 


< 


De 


“fA 
ofA 


> 


TM : PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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THERMAL AND POWER DATA 


Symbol ee 
Rth(j-c) Junction to case thermal resistance nn ae 


Conduction power dissipation IF(AV) = 20A 6=0.5 
(see fig. 2) Tc = 96°C 
Pmax Total power dissipation Tc = 90°C 
Pmax=P1+P3 (P3=10% P1) 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 


sm [ras [cen [| [i [oa 
Forward voltage drop IF = 20A ee ee 

ptietase ||| 15 
va-o8 [vineso | |_| 100 | oA 
ee [revsc [| [6 | ma 


Reverse leakage current 


Test pulses widths : * tp = 380 ps, duty cycle < 2% 
™tp=5ms , duty cycle < 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
Reverse Tj = 25°C 
recovery time IF=0.5A IR=1A = Irr=0.25A 
l—F=1A dlF/dt=-50A/us VR =30V 
A 
12.5 
recovery current | dIF/dt=-500 A/us 17.5 
S factor Softness factor | Tj=125°C VR=400V IF=20A 
diF/dt = -500 A/us 0.42 
TURN-ON SWITCHING (see Fig.4) 
recovery time IF = 20A dIF/dt = 160 A/us 
measured at, 1.1 x VFmax 
Peak forward = 25°C 
voltage he 20A dilF/dt = 160 A/us 


TURN-OFF SWITCHING (see Fig.3) 
Maximum Tj=125°C VR=400V IF=20A 
reverse dIF/dt = -160 A/us 

Symbol Test Conditions 

Forward Tj = 25°C 

2/6 GS- 
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PIN OUT configuration in PowerSO-10 : 


Anode pin 1 to 5 
Cathode = connected to base tab 


APPLICATION DATA 


The TURBOSWITCH “A” is especially designed to 
provide the lowest overall power losses in any 
“FREEWHEEL Mode” application (Fig.1) 
considering both the diode and the companion 


STTA2006M 


top view 


transistor, thus optimizing the overall performance 
in the end application. 

The way of calculating the power losses is given 
below: 


TOTAL LOSSES 
due to the diode 


P = P1+ P2+ P3+ P4+ P5 


CONDUCTION 
LOSSES 
in the diode 


REVERSE 
LOSSES 
in the diode 


P1 Watts 
(Fig. 2) 


P2 Watts 
(Fig. 2) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


Watts 


SWITCHING 
LOSSES 
in the diode 


SWITCHING 
LOSSES 
in the tansistor 
due to the diode 
P5 Watts 


(Fig. 3) 


OFF : P3 Watts 
ON : P4 Watts 
(Fig. 3 & 4) 


DIODE: 


TURBOSWITCH "A" 
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APPLICATION DATA (Cont'd) 


Fig. 2: STATIC CHARACTERISTICS 


Conduction losses: 
P1 = Vio. IF(AV) + Ra. IF2(RMS) 
with 
Vio = 1.15 V 
Rd = 0.017 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=VR. IR. (1-8) 


Fig. 3: TURN-OFF CHARACTERISTICS 


Turn-on losses : 
IL (in the transistor, due to the diode) 


_ VAX IAMZzx(38+ 2xS)xF 

. 6 x dlF/at 

evn x IAw x IL xX(S4+2)xF 
2 x dilF/at 


P5 


di Fidt; | DIODE Turn-off losses (in the diode) : 
tb Vr x Inm?x S x F 
6 x dlF/at 


P3 and P5 are suitable for power MOSFET and 
IGBT 


P3 = 


trr = ta + tb S =tb/ta 


Fig. 4: TURN-ON CHARACTERISTICS 


IF 


dif /dt 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . lFmax . tfr. F 
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Fig 5 : Conduction losses versus average current 
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Fig 7 : Switching ON losses versus dIF/dt 
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Fig 9 : Forward voltage drop versus forward 
current 
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Fig 6 : Switching OFF losses versus dIF/dt 
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Fig 8 : Switching losses in transistor due to the 
diode 


P5(W) 


Tj=125°C F=20kHz va-aoov) | |_| 


CEST 
| aa aes Beas 


Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 11 : Peak reverse recovery current versus 
diF/dt 
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Fig 13 : Softness factor (tb/ta) versus dlF/dt 
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Fig 12 : Reverse recovery time versus dlF/dt 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 


"0 100 200 300 400 500 600 700 800 900 1000 


Fig 15 : Transient peak forward voltage versus 
diF/dt 
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Fig 16 : Forward recovery time versus dIF/dt 
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TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


a SPECIFIC TO THE FOLLOWING OPERA- 
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

m ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 


a VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 


» DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 

TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 


ABSOLUTE MAXIMUM RATINGS 


Tstg Storage temperature 


Tsymbot [amet SSC*dSTae | 
[Vir | Reptivepeatrevenevotage SY 
[vn | Nenepetivepeokroveewiage wo 
rea [AWSiowavenen ——SSCSC~wrC‘aS A 
rar | Reeve paionercrent =e, f=) [coo | A 
a 


Isolated 
DOP3l 
(Plastic) 


SOD93 
(Plastic) 


STTB2006PI 


STTB2006P 


of an SMPS as_ snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in SOD93 and in isolated DOP3l, these 
600V devices are particularly intended for use on 
240V domestic mains. 


-65 to 150 Lee 
-65 to 150 fae, 


TM : TURBOSWITCH is a trademark of S@S-THOMSON Microelectronics. 
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STTB2006P(I) 
THERMAL AND POWER DATA 


Rith(j-c) Junction to case thermal STTB2006P i 
resistance STTB2006PI 2.1 


Conduction power dissipation IF(AV) =20A 6=0.5 


(see fig. 5) STTB2006P Tc= 108°C 
STTB2006PI Tc= 82°C 


Pmax Total power dissipation STTB2006P Tc= 98°C 40 W 
Pmax=P1+P3 (P3=10%P1)| STTB2006PI Tc=66°C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 


| Symbol | Parameter Test | TestConditions | | TestConditions | Min | Typ | Max | Unit | 
Forward voltage drop Ir =20A Tj = 25°C 1.4 : 
Tj = 125°C 1.3 
Reverse leakage current | VR=0.8 | Tj=25°C a 
xX VRRM Tj = 125°C 


Test pulses widths: *tp =380 ps, duty cycle <2% 
**tp=5ms , duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 


tr Reverse Tj=25°C 
recovery time IF=O0O.5A IR=1A ~~ Irr=0.25A 
IF =1A dlF/dt =-50A/us VR=30V 


Maximum Tj=125°C VR=400V IF=20A a 


reverse dir/dt = -160 A/us 
recovery current | dlF/dt=-500 A/us 


S factor Softness factor | Tj=125°C VR=400V_ IF=20A 
dle/dt = -500 A/us 


TURN-ON SWITCHING (see Fig.7) 


Forward Tj =25°C 
recovery time IF =20 A, dlr/dt = 160 A/us 


measured at, 1.1 x VrFmax 


Peak forward Tj=25°C 
voltage IF =20A, dlr/dt = 160 A/us 
IF =100A, dlF/dt = 500 A/us 
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APPLICATION DATA 


The TURBOSWITCH “B’ is especially designed to tization and rectification. In such applications (fig. 1 
provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is 
application such as snubbing,clamping, demagne- given below : 


TOTAL LOSSES 
due to the diode 
P= P1+ P2+ P3+ P4 Watts 


CONDUCTION REVERSE SWITCHING 
LOSSES LOSSES LOSSES 


P1 Watts P2 Watts OFF : P3 Watts 
(Fig. 5) (Fig. 5) ON : P4 Watts 
(Fig. 6 & 7) 


Fig. 1 : SNUBBER DIODE. Fig. 2: CLAMPING DIODE. 


Fig. 3 : DEMAGNETIZING DIODE. Fig. 4: RECTIFIER DIODE. 
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APPLICATION DATA (Cont'd) 


Fig. 5: STATIC CHARACTERISTICS 


Conduction losses : 
P1 = Vito. IF(AV) + Ra . IF*(RMS) 
with 
Vio = 1.00 V 
Rg =0.015 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=VR. IR. (1-8) 


Fig. 6: TURN-OFF CHARACTERISTICS 


Turn-off losses : 
dIF/dt) FREEWHEELING P3 = Va x _InM?x SXF 
OPERATION = 6 x dic/dt 


ta tb 
—t+—> 


trr=ta+tb 
S = tb/t 

Turn-off losses : 

(with non negligible serial inductance) 

dl, /dt=V,/L RECTIFIER 


OPERATION 
p93) — Va x Inm?x S a 
6 x dlr/at 
L x Ipm?xF 
2 
P3 and P3’ are suitable for power MOSFET and 


trr = ta + tb 
S = tb/ta IGBT 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . IFmax . tfr. F 
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Fig 8 : Conduction losses versus average current Fig 9 : Switching OFF losses versus dIF/dt 


P3(W) 


Tj=125°C 


F=20kHz 
VR=400V 


0 0 dIF/dt(A/us) 
0 2 4 6 8 10 12 14 16 18 20 0 100 200 300 400 500 600 700 800 9001000 


Fig 10 : Switching ON losses versus dIlF/dt Fig 11 : Forward voltage drop versus forward 
current 
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Fig 12 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 13 : Peak reverse recovery current versus 
dIF/dt 
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Fig 15 : Softness factor (tb/ta) versus dIF/dt 
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Fig 17 : Transient peak forward voltage versus 


dlF/dt 
VFP(V) 
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Fig 14 : Reverse recovery time versus dIF/dt 
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Fig 16 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 


Fig 18 : Forward recovery time versus dIF/dt 
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ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCT CHARACTERISTICS 


tr ( ee 


FEATURES AND BENEFITS 


a SPECIFIC TO THE FOLLOWING OPERA- 
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

a ULTRA-FAST,VERY SOFT AND NOISE-FREE 
RECOVERY. 

» VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 

» DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 

» HIGH FREQUENCY OPERATIONS 

a HIGH DISSIPATION MINIATURE PACKAGE 


a» SURFACE MOUNT TECHNOLOGY 
COMPATIBLE 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 

TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 


ABSOLUTE MAXIMUM RATINGS 


[vans | Reetivepeatrevnevotage ——SSSCSC*dtCOCO 
[van | Nonepetiveeakrovre tage Simo 
irs | roSiowardeurent ——_—_(Aipgcamened |__| A 
[tr | Repetivepeaktowardainen (ese f=tie) | e00 


Power SO-10/™ 
Plastic, non isolated SMD 
with copper tab 


of an SMPS_ as_ snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in PSO-10, this 600V devices are 
particularly intended for use on 240V domestic 
mains. 


>/ri< 


TM PowerSO-10 and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics 
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THERMAL AND POWER DATA 


a 
| Rihec) | -C) Junction to case } Junction to case thermal resistance _ resistance Ce ee Ee 


Conduction power dissipation IF(AV) = 20A 6=0.5 
(see fig. 5) Tes = 108°C 

Pmax Total power dissipation Tc = 98°C 40 Ww 
Pmax=P1+P3 (P3=10%P1) 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 


2 ae 
Forward voltage drop IF =20A stizasc |] |] ta | 

ned eee 

va-o0a[ti=aso | | | wo | wa 


Test pulses widths : * tp = 380 us, duty cycle < 2% 
““tp=5ms , duty cycle < 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 


Reverse Tj =25°C 
recovery time IF=0.5A IR=1A_ Irr=0.25A 
IF = 1 AdlF/dt=-50A/us VR = 30V 


Maximum Tj=125°C VR=400V IF=20A 
reverse dIF/dt = -160 A/us 
recovery current | dIF/dt = -500 A/us 


Tj=125°C VR=400V IF=12A 
diF/dt = -500 A/us 


Forward 
recovery time 


Tj=25°C 
IF = 20A, diF/dt = 160 A/us 
measured at, 1.1 x VFmax 


Peak forward =25C 
voltage - 20A, diF/dt = 160 A/us 
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PIN OUT configuration in PowerSO-10 : 


Anode = pinitod5 
Cathode = connected to base tab 


top view 
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APPLICATION DATA 


The TURBOSWITCH ‘“B’ is especially designed to tization and rectification. In such applications (fig. 1 
provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is 
application such as snubbing,clamping, demagne- given below : 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+ P4 Watts 


CONDUCTION REVERSE SWITCHING 
LOSSES LOSSES LOSSES 


P1 Watts P2 Watts OFF : P3 Watts 
(Fig. 5) (Fig. 5) ON : P4 Watts 
(Fig. 6 & 7) 


Fig. 1 : SNUBBER DIODE. Fig. 2 : CLAMPING DIODE. 


Fig. 3 : DEMAGNETIZING DIODE. Fig. 4: RECTIFIER DIODE. 
ky SGS-THOMSON 
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APPLICATION DATA (Cont'd) 


Fig. 5: STATIC CHARACTERISTICS 


Fig. 6: TURN-OFF CHARACTERISTICS 


qIF/dt FREEWHEELING 
OPERATION 


ta, tb, 
trr = ta + tb 


S = tb/ta 


di. /dt=V,/L RECTIFIER 
OPERATION 


trr =ta+tb 
S - tb/ta 


STTB2006M 


Conduction losses : 
P1 = Vio. IF(AV) + Ra. IF2(RMS) 


with 
Vio = 1.00 V 
Rd = 0.015 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=Vr. IR. (1-8) 


Turn-off losses : 


p3 - VA x IRM2@x Sx F 
~ 6 x alF/at 


Turn-off losses : 

(with non negligible serial inductance) 

VR x IRM2x S xF Lx IRM? x F 
6 x dlF/dt 2 


P3 and P3’ are suitable for power MOSFET and 
IGBT 


P3' = 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . IFmax . tfr. F 
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Fig 8 : Conduction losses versus average current Fig 9 : Switching OFF losses versus dlF/dt 
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Fig 10 : Switching ON losses versus dIF/dt Fig 11 : Forward voltage drop versus forward 
current 
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Fig 12 : Relative variation of thermal transient 
aed junction to case versus pulse duration 
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Fig 13 : Peak reverse recovery current versus 
dIF/at 
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Fig 15 : Softness factor (tb/ta) versus dIF/dt 
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Fig 14 : Reverse recovery time versus dlF/dt 
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Fig 16 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 
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Fig 17 : Transient peak forward voltage versus 
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VFP(V) 
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Fig 18 : Forward recovery time versus dIF/dt 
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TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 


» VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


a» HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6OOV to 1200V. 7 

TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all “Freewheel 


ABSOLUTE MAXIMUM RATINGS 


Tj Max operating junction temperature 


Tstg Storage temperature 


TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics. 


June 1993 Ed:1A 


SOD93 
(Plastic) 


STTA2512P 


Mode’ operations. 

They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 

Packaged in SOD93, this 1200V device is 
particularly intended for use on 3 phase 400V 
industrial mains. 


50 
300 
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STTA2512P 
THERMAL AND POWER DATA 


Py Conduction power dissipation IF(av) = 25A 6=0.5 57 Ww 
(see fig. 6) Tc= 82°C 
Pmax Total power dissipation Tc= 75°C 62.5 W 
Pmax=P1+P3 (P3=10% P1) 
STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 


VF * Forward voltage drop IF =25A Tj =25°C 
Tj = 125°C 
Reverse leakage current | VR=0.8 | Tj=25°C 
xX VRRM Tj = 125°C 


Test pulses widths: * tp =380 ps, duty cycle <2% 
**tp=5ms , duty cycle< 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 


TURN-OFF SWITCHING (see Fig.7) 


Symbol 


tr Reverse Tj = 25°C 
recovery time lIF=O0.5A IR=1A ~~ Irr=0.25A 
lF=1A dle/dt =-50A/us Vr =30V 


Maximum Tj=125°C VR= 600V IF=25A 
reverse dlF/dt = -200 A/us 
recovery current | dlrF/dt = -500 A/us 


S factor softness factor | Tj=125°C VR =600V 
dir/dt = -500 A/us 


TURN-ON SWITCHING (see Fig.8) 


Forward Tj=25°C 
recovery time lr =25 A, dlF/dt = 200 A/us 
measured at, 1.1 x Vemax 


Tj 225°C 
IF =25A, dir/dt = 200 A/us 
IF =40A, dlr/dt = 500 A/us 


Peak forward 
voltage 
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APPLICATION DATA 


The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 


TOTAL LOSSES 
due to the diode 
P=P1+P2+P3+P4+P5 Watts 


CONDUCTION REVERSE SWITCHING SWITCHING 
LOSSES LOSSES LOSSES LOSSES 
in the diode in the diode in the diode in the tansistor 
due to the diode 
P1 Watts P2 Watts OFF : P3 Watts P5 Watts 
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7) 
(Fig. 7 & 8) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


6g 


DIODE: 
TURBOSWITCH "A" 


F=1T §=t7 
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Fig. 2: SNUBBER DIODE. Fig. 3 : CLAMPING DIODE. 


Fig. 4: DEMAGNETIZING DIODE. Fig. 5: RECTIFIER DIODE. 


EGE 
: 


STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES. 
Fig. 6: STATIC CHARACTERISTICS 


Conduction losses : 
P1 = Vio. IF(AV) + Rd . IF°(RMS) 
with 
Vio = 1.52 V 
Ra = 0.015 Ohm 
(Max values at 125°C, suitable for Ipeak < 3.lF(aw) ) 


Reverse losses : 


P2=VR.IR. (1-8) 
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APPLICATION DATA (Cont'd) 


Fig. 7: TURN-OFF CHARACTERISTICS 


IL 


trr = ta + tb S = tb/ta 


di, /dt=V,/L RECTIFIER 
OPERATION 


trr = ta+tb 
S = tb/ta 


G 


STTA2512P 


Turn-on losses : 
(in the transistor, due to the diode) 


* Va x Ipm?x(3+ 2XS)xF 


e 6 x dlF/dt 
Fe Ve x Ip X IL x (S4+2)xXF 
2 x dl-/adt 


Turn-off losses (in the diode) : 


D3 - Ve x Ipv?x Sx F 
7 6 x dlir/at 


Turn-off losses : 
(with non negligible serial inductance) 


P39! — Va x Inu? x S ME 
7 6 x dlF/adt 
L x lam 7 x 
2 
P3,P3’ and P5 are suitable for power MOSFET and 
IGBT 


Turn-on losses : 
P4 = 0.4 (Vep - VF) . lFmax . tfr. F 
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TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


a» SPECIFIC TO “FREEWHEEL MODE” OPERA- 
TIONS: Freewheel or Booster Diode. 

a» ULTRA-FAST RECOVERY. 

» VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


a HIGH FREQUENCY OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 

TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all “Freewheel Mode” 
operations and is particularly suitable and efficient 


ABSOLUTE MAXIMUM RATINGS 


Isolated 
DOP3!I 
(Plastic) 


SOD93 
(Plastic) 


STTA3006P STTA3006PI 


in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 

Packaged in SOD93 and in isolated DOP3l, these 
600V devices are particularly intended for use on 
240V domestic mains. 


Repetitive peak reverse voltage 
Non repetitive peak reverse voltage 
RMS forward current 


TM : TURBOSWITCH ts a trademark of SGS-THOMSON Microelectronics. 
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STTA3006P(I) 
THERMAL AND POWER DATA 


Symboi_[ Parameter | __Condone [vate | Unt 
Rth(j-c) Junction to case thermal STTA3006P 1.2 °C/W 
resistance STTASO06PI 1.8 
Py Conduction power dissipation Ir(av) = 30A 6=0.5 54 Ww 
(see fig. 2) STTA 3006P Tc= 85°C 
STTASOO6PI Tc= 52°C 
Pmax Total power dissipation STTA3006P Tc= 78°C W 
Pmax=P1+P3 (P3=10%P1)}| STTASOO6PI Tc= 42°C 
STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 


VE + Forward voltage drop Ir =30A Tj =25°C 1.75 V 

Tj = 125°C 1.5 V 
Reverse leakage current | Va=0.8 | Tj=25°C LA 
xX VRRM Tj= 125°C mA 


Test pulses widths: *tp=380 us, duty cycle <2% 
**tp=5ms , duty cycle< 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.3) 


Symbol Test Conditions 
tr 


Reverse Tj =25°C 


recovery time lIF=0.5A IR=1A ~~ Irr=0.25A 
Tj=125°C VR=400V IF =30A 
dlr/dt = -240 A/us 


.* | lF=1A dlr/dt=-50A/us VR =30V 
Maximum 
reverse 
recovery current | dlr/dt = -500 A/us 
S factor Softness factor | Tj=125°C VR=400V_ Ir =30A 
dlr/dt = -500 A/us 


TURN-ON SWITCHING (see Fig.4) 


Symbol Test Conditions 
ttr Forward Tj =25°C 
recovery time IF =30A, dlr/dt = 240 A/us 
measured at, 1.1 x VFmax 
VFp Peak forward Tj = 25°C V 
voltage l- =30A, dlr/dt = 240 A/us 12 
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APPLICATION DATA 


The TURBOSWITCH “A” is especially designed to 
provide the lowest overall power losses in any 
“FREEWHEEL Mode” application  (Fig.1) 
considering both the diode and the companion 


STTAS3006P(I) 


transistor, thus optimizing the overall performance 
in the end application. 

The way of calculating the power losses is given 
below: 


TOTAL LOSSES 
due to the diode 
P =P1+P2+P3+P4+P5 Watts 


CONDUCTION 
LOSSES 
in the diode 


REVERSE 
LOSSES 
in the diode 


P1 Watts 
(Fig. 2) 


P2 Watts 
(Fig. 2) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


o———__-* « 


SWITCHING 
LOSSES 
in the diode 


SWITCHING 
LOSSES 
in the tansistor 
due to the diode 
P5 Watts 
(Fig. 3) 


OFF : P3 Watts 
ON : P4 Watts 
(Fig. 3 & 4) 


DIODE: 


TURBOSWITCH "A" 


IST SGS-THOMSON 3/6 
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APPLICATION DATA (Cont'd) 


Fig. 2: STATIC CHARACTERISTICS 


Conduction losses: 
Pi = Vio. IF(AV) + Rd. IF°(RMS) 
with 

Vio= 1.15 V 


Ra = 0.011 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=VR.IR. (1-8) 


Fig. 3: TURN-OFF CHARACTERISTICS 


Turn-on losses : 
IL (in the transistor, due to the diode) 


Va x Ipm?x(3+ 2xS)xF 
- 6 x dlr/dt 
Pen dileas Inu xX Ir x(S+2)xF 
2 X dlr/at 


P5 


Turn-off losses (in the diode) : 


P3 = Vax IRpv?x Sx F 
-_ 6 x dl-/at 


P3 and P5 are suitable for power MOSFET and 
trr=ta+tb S-=tb/ta IGBT 


Turn-on losses : 
P4=0.4 (VFP - VF) . lFmax . tfr. F 
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Fig 5 : Conduction losses versus average current 
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Fig 9 : Forward voltage drop versus forward 
current 

VFM(V) 
3.50 


TTT 

LL | cmon vatves | || | 
veo ME TTT TT 7 
2.50 
a a 
| vzere | ill | 
sot HL | UL tetesse Lal 

rT 

a 00 


0.50 : — 
a LTT es TIT 
0.00 
0.1 1 100 


1ST] 


STTA3006P(1) 


Fig 6 : Switching OFF losses versus dIF/dt 
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Fig 8 : Switching losses in transistor due to the 
diode 
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Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 11 : Peak reverse recovery current versus 
dir/at 
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Fig 13 : Softness factor (tb/ta) versus dIF/dt 
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Fig 15 : Transient peak forward voltage versus 
dlF/dt 
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Fig 12 : Reverse recovery time versus dIF/dt 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 


Fig 16 : Forward recovery time versus dIF/dt 
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TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


a SPECIFIC TO THE FOLLOWING OPERA- 
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

a ULTRA-FAST,SOFT AND 
RECOVERY. 

a VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 


» DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 


NOISE-FREE 
Isolated 
DOP3I 
(Plastic) 


SOD93 
(Plastic) 


STTB3006P STTB3006PI 


DESCRIPTION 


The TURBOSWITCH is a very high performance of an 


SMPS as_ snubber, clamping or 
series of ultra-fast high voltage power diodes from 


6O0V to 1200V. 

TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 


demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in SOD93 and in isolated DOPSl, these 
600V devices are particularly intended for use on 
240V domestic mains. 


They are particularly suitable in the primary circuit 


ABSOLUTE MAXIMUM RATINGS 


es 
a 
[Va [ Nonsepetvepeakroenevotags Pwo | 


TM : TURBOSWITCH is a trademark of SGS-THOMSON Microelectronics. 
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STTB3006P(I) 
THERMAL AND POWER DATA 


Synbot_[___Paameiw—[__ Gonos [vane [vat 


Rthg-c) Junction to case thermal STTB3006P 
resistance STTB3006PI 
Py Conduction power dissipation IF(AV) = 30A 6=0.5 
(see fig. 5) STTB3006P Tc= 85°C 
STTB3006PI Tc= 45°C 
Pmax Total power dissipation STTBS3006P Tc= °C 
Pmax=P1+P3 (P3=10%P1)| STTB3006PI Tc="C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 


Ve + Forward voltage drop lr =30A Tj = 25°C 
Tj=125°C 
Reverse leakage current | VR=0.8 | Tj=25°C 
x VRRM Tj = 125°C 


Test pulses widths: *tp = 380 us, duty cycle <2% 
**tp=5ms , duty cycle< 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 


dir/dt = -240 A/us 


Maximum 
reverse 
recovery current | dlr/dt=-500 A/us 
S factor Softness factor | Tj=125°C VrR=400V- IF =30A / 
diF/dt = -500 A/us T 


TURN-ON SWITCHING (see Fig.7) 


Symbol Test Conditions 


Forward Tj =25°C 
recovery time IF =30 A, dir/dt = 240 A/us 
measured at, 1.1 x Vrmax 


Tj =25°C 
Ir =30A, dir/dt = 240 A/us 
Ir =150A, dlr/dt = 500 A/us 


Tj =25°C 
IF=0.5A IR=1A_ Irr=0.25A 
IF=1A dir/dt=-50A/us Vr =30V 


Tj=125°C VR=400V IF =30A 


Reverse 
recovery time 


Peak forward 
voltage 


TBD : To Be Defined 
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STTB3006P(I) 


APPLICATION DATA 


The TURBOSWITCH “B’ is especially designed to tization and rectification. In such applications (fig. 1 
provide the lowest overall power losses in any to fig.4), the way of calculating the power losses is 
application such as snubbing,clamping, demagne- given below : 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+ P4 Watts 


CONDUCTION REVERSE SWITCHING 
LOSSES LOSSES LOSSES 


P1 Watts P2 Watts OFF : P3 Watts 
(Fig. 5) (Fig. 5) ON : P4 Watts 
(Fig. 6 & 7) 


Fig. 1 : SNUBBER DIODE. Fig. 2 : CLAMPING DIODE. 


Fig. 3 : DEMAGNETIZING DIODE. Fig. 4: RECTIFIER DIODE. 


f SGS-THOMSON 3/4 
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STTB3006P(I) 


APPLICATION DATA (Cont'd) 


Fig. 5: STATIC CHARACTERISTICS 


Conduction losses : 
P1 = Vio. IF(AV) + Ra . IF2(RMS) 
with 

Vio = 1.00 V 


Ra = 0.010 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=VrR.IR. (1-8) 


Fig. 6: TURN-OFF CHARACTERISTICS 


Turn-off losses : 


dIF/dt  FREEWHEELING p3 VA x Iam? x S x F 


. OPERATION 6 x die/dt 
ta, ,tb, 


trr =ta+tb 
S = tb/ta 
Turn-off losses : 


(with non negligible serial inductance) 
dl, /dt=V,/L RECTIFIER 
OPERATION 


pa. YR x IRpM?x SXF 
6 x dli-/at 
L x Inm?xF 
2 


P3 and P3’ are suitable for power MOSFET and 


trr = ta+ tb 
S = tb/ta IGBT 


Turn-on losses : 
P4 = 0.4 (VFp - VF) . IFmax . tfr. F 
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TURBOSWITCH ™ “A”, ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


a ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 


» VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


a HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6O00V to 1200V. 

TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all “Freewheel 


ABSOLUTE MAXIMUM RATINGS 


T stg Storage temperature 


(*) : Tin plasted Fast-on version is also available (Without V suffix 


es 
a 
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STTA5012T(V)1 


STTA5012T(V)2 
Ai 
ee 


ISOTOP ® 
(Plastic) 
Screw version (*) 


Mode” operations. 

They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 

Packaged in ISOTOP®, this 1200V device is 
particularly intended for use on 3 phase 400V 
industrial mains. 


>il|<cil< 


oO | > 


TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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STTA5012T(V)1/2 
THERMAL AND POWER DATA 


Junction to case thermal 
resistance 


lIF(Av) =25A 6 =0.5 
Per diode Tc= 70°C 


Total power dissipation Per diode 
Pmax=P1+P3 (P3=10%P1) | Tc=62°C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 


Forward voltage drop F=25A =25°C 
a = 125°C 

Reverse leakage current | Vr =0.8 = 25°C 
X VRRM fe = 125°C 


Test pulses widths: * tp =380 ps, duty cycle <2% 
*“tp=5ms , duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.7) 


Tj =25°C 
lF=O.5A IrR=1A~ Irr=0.25A 
le=1A dlp/dt =-50A/us VR =30V 


Reverse 
recovery time 


Maximum 


Tj=125°C VR= 600V_ IF =25A 
reverse dirF/dt = -200 A/us 
recovery current | dlr/dt = -500 A/us 


S factor Softness factor | Tj=125°C VR =600V 
diF/dt = -500 A/us 


TURN-ON SWITCHING (see Fig.8) 


Forward Tj =25°C 
recovery time IF =25 A, diF/dt = 200 A/us 
measured at, 1.1 x Vemax 


Peak forward Tj = 25°C 
voltage IF =25A, dlF/dt = 200 A/us 
lp =40A, dle/dt = 500 A/us 


2/5 (7 SGS-THOMSO 
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APPLICATION DATA 


The 1200V TURBOSWITCH series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 


TOTAL LOSSES 
due to the diode 
P = P1+P2+P3+P4+P5 Watts 


CONDUCTION REVERSE SWITCHING SWITCHING 
LOSSES LOSSES LOSSES LOSSES 
in the diode in the diode in the diode in the tansistor 
due to the diode 
P1 Watts P2 Watts OFF : P3 Watts P5 Watts 
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7) 
(Fig. 7 & 8) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


Cn 


DIODE: 
TURBOSWITCH "A" 


IST SGS-THOMSON 3/5 
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Fig. 2: SNUBBER DIODE. Fig. 3 : CLAMPING DIODE. 


Fig. 4: DEMAGNETIZING DIODE. Fig. 5: RECTIFIER DIODE. 


EF |Ess 


STATIC & DYNAMIC CHARACTERISTICS . POWER LOSSES. . 
Fig. 6: STATIC CHARACTERISTICS 


Conduction losses: 
P1 = Vio. IF(AV) + Ra . IF2(RMS) 
with 

Vio = 1.52 V 


Ra = 0.015 Ohm 
(Max values at 125°C, suitable for Ipeak < 3.1F(ay ) 


Reverse losses : 


P2=VR.IR. (1-9) 
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APPLICATION DATA (Cont’d) 


Fig. 7: TURN-OFF CHARACTERISTICS 


Turn-on losses : 
(in the transistor, due to the diode) 


IL 
Ps - Va x I—m?x(3+ 2xXS)xF 
6 x dle/adt 
VR X I~am x IL x(S+2)XxF 
2 x dle/adt 


Turn-off losses (in the diode) : 


P3 — Vea x Ipy?x Sx F 
= 6 x dlF/at 


trr = ta + tb S = tb/ta 


di, /dt=V,/L RECTIFIER 


Turn-off losses : 
OPERATION (with non negligible serial inductance) 


P39) _ Ve x IRu?x S Le 
7 6 x dlr/at 
L x lau > x F 
2 
trr = ta + tb P3,P3’ and P5 are suitable for power MOSFET and 


S = tb/ta IGBT 


Turn-on losses : 
P4 = 0.4 (VEpP - VF) . IFmax. tfr. F 
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S/ A MICROELECTRONICS 
393 


ky, SGS-THOMSON 
YM, MICROELECTRONICS 


STTAGO06T(V)1/2 


TURBOSWITCH ™ “A”, ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


= SPECIFIC TO “FREEWHEEL MODE” OPERA- 
TIONS: Freewheel or Booster Diode 

a ULTRA-FAST RECOVERY. 

«» VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


a» HIGH FREQUENCY OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6O00V to 1200V. 

TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all “Freewheel Mode” 
operations and is particularly suitable and efficient 


ABSOLUTE MAXIMUM RATINGS 


Tstg 


(*) : Tin plated Fast-on version ts also available (without V suffix). 


[va | Repeivepeakrevenevotage —=SCS*~*~SC*ia 
[—vaou | Nonvepeivepeakrevesevotage =| woo 
Max operating junction temperature. 
| Too 


Storage temperature. -65 to 150 ' 


STTAG006T(V)1 


STTAG6006T(V)2 


ISOTOP ® 
(Plastic) 
Screw version (*) 


in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 

Packaged in ISOTOP, these 600V devices are 
particularly intended for use on 240V domestic 
mains. 


TM : ISOTOP and TURBOSWITCH are trademarks of S@S-THOMSON Microelectronics. 
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THERMAL AND POWER DATA 


cme [__fonmewe | coonow | vabe [vt 


resistance 
Coupling 


Conduction power dissipation Per diode 
(see fig. 2) lF(Av) =30A 6 =0.5 
Tc= 74°C 


Per diode 
Tc= 66°C 


Total power dissipation 
Pmax=P1+P3 (P3=10% P1) 


Symbol Test Conditions 


Forward voltage drop F =30A =25°C 1.75 V 
ve = 125°C 1.5 V 
Reverse leakage current | VR =0.8 = 25°C 150 LA 
<x VRRM ae = 125°C mA 


Test pulses widths: *tp =380 pus, duty cycle <2% 
**tp=5ms , duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.3) 


S factor Softness factor | Tj=125°C VR=400V IF =30A 
dlF/dt = -500 A/us 0.40 


TURN-ON SWITCHING (see Fig.4) 


Forward Tj = 25°C 
recovery time IF =30A, dlr/dt = 240 A/us 
measured at, 1.1 x Vrmax 
VFp Peak forward Tj = 25°C V 
voltage lp =30A, dlF/dt = 240 A/us 12 
2/6 yz SGS-THOMSO 
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Reverse Tj =25°C 
recovery IF=O.5A IR=1A_ Irr=0.25A 
time lF=1A dlr/dt=-50A/us VR =30V 


Maximum Tj=125°C VR=400V_ If=30A 
reverse dIrF/dt = -240 A/us 
recovery current | dl¢/dt = -500 A/us 


APPLICATION DATA 


The TURBOSWITCH “A” is especially designed to 
provide the lowest overall power losses in any 
“FREEWHEEL Mode” application = (Fig.1) 
considering both the diode and the companion 


STTAGOO6T(V)1/2 


transistor, thus optimizing the overall performance 
in the end application. 

The way of calculating the power losses is given 
below: 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+P4+P5 Watts 


CONDUCTION 
LOSSES 
in the diode 


REVERSE 
LOSSES 
in the diode 


P1 Watts 
(Fig. 2) 


P2 Watts 
(Fig. 2) 


Fig. 1: “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


QO——_—______s= « 


SWITCHING 
LOSSES 
in the diode 


SWITCHING 
LOSSES 
in the tansistor 
due to the diode 
P5 Watts 
(Fig. 3) 


OFF : P3 Watts 
ON : P4 Watts 
(Fig. 3 & 4) 


DIODE: 


TURBOSWITCH "A" 
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APPLICATION DATA (Cont'd) 


Fig. 2: STATIC CHARACTERISTICS 


Conduction losses : 
P1 = Vio. IF(AV) + Ra . IF2(RMS) 


with 
Vio= 1.15 V 
Ra = 0.011 Ohm 
(Max values at 125°C) 


Reverse losses : 
P2=VrR.IR. (1-3) 


Turn-on losses : 


IL (in the transistor, due to the diode) 
| TRANSISTOR 
\ ps _ VA x Inu® x (3+ 2xXS)xXF 
6 x dlie/adt 
FA Ve xX Ipwm X It X(S4+2)xKF 
2 X dlF/at 


diF/dt! ‘ DIODE 


Turn-off losses (in the diode) : 


| pg. VA x Iam*x S x F 
oe = 6 x di-/at 


\ 
I 


trr=ta+tbh S-=tb/ta P3 and P5 are suitable for power MOSFET and 
IGBT 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . lFmax . tfr . F 
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Fig 5 : Conduction losses versus average current 


P1(W) 


0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 


Fig 7 : Switching ON losses versus dIF/dt 


Tj=125°C 
F=100kHz 
IF=IF(AV) 


0 100 200 300 400 500 600 


Fig 9 : Forward voltage drop versus forward 
current 

VFM(V) 
3.50 
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Tj=125°C 
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Fig 6 : Switching OFF losses versus dlF/dt 


P3(W) 


Tj=125°C 
F=20kHz 
VR=400V 


Vz i 
A 


100 200 300 400 500 600 700 800 9001000 


Fig 8 : Switching losses in transistor due to the 
diode 


P5(W) 


Tj=125°C ~- F=10kHz - VR=400V 


= 
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Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 
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Fig 11 : Peak reverse recovery current versus 
diF/dt 


IRM(A) 
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VR=400V 
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Fig 13 : Softness factor (tb/ta) versus dIF/dt 
S factor 


0.75 IF<2xIF(av) 
0.70 VR=400V 
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Fig 15 : Transient peak forward voltage versus 
dlF/dt 
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Fig 12 : Reverse recovery time versus dIF/dt 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 


Fig 16 : Forward recovery time versus dIF/dt 


tfr(ns) 


90% CONFIDENCE Tj=125°C 
VFr=1.1°VF max. 


6/6 fy, SGS-THOMSO 
S/ A sehen bb 


400 


kg SGS-THOMSON 
IF. MICROELECTRONICS 


STTB6006T(V)1/2 


TURBOSWITCH ™ “B”. ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


a SPECIFIC TO THE FOLLOWING OPERA- 
TIONS: Snubbing or clamping, demagnetization 
and rectification. 


m ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

a VERY LOW OVERALL POWER LOSSES AND 
PARTICULARITY LOW FORWARD VOLTAGE. 


me DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6O0O0V to 1200V. 

TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 


ABSOLUTE MAXIMUM RATINGS 


STTB6006T(V)1 


STTB6006T(V)2 


ISOTOP ® 
(Plastic) 
Screw version (*) 


of an SMPS as_ snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in ISOTOP these 600V devices are 
particularly intended for use on 240V domestic 
mains. 


Tstg Storage temperature 


(*) : Tin plated Fast-on version Is also available (without V suffix). 


a 
) 


TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics 
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THERMAL AND POWER DATA 


symbot | __Parameter__—|___Conditone | vale | Unt 
Rth(j-c) Junction to case thermal )Perdioce = ss (ss | *C/W 
resistance 
So 


Py Conduction power dissipation Per diode 
(see fig. 5) IF(av) = 30A 5=0.5 


Tc= 74°C 


Pmax Total power dissipation Per diode W 
Pmax=P1+P3 (P3=10%P1)| Tc=66°C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 


VF Forward voltage drop lr =30A = 25°C 1.4 V 
ui = 125°C 1.3 V 
Reverse leakage current | VR=0.8 =25°C 150 LA 
X VRRM ue = 125°C 


Test pulses widths: *tp = 3805s, duty cycle <2% 
“tp=5ms , duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 


Reverse Tj = 25°C 
recovery time lIF=0.5A IR=1A~ Irr=0.25A 
lF=1A dle/dt =-50A/us VR =30V 


Maximum Tj=125°C VR=400V IF =30A 
reverse diF/dt = -240 A/us 
recovery current} dlr/dt=-500 A/us 
S factor Softness factor | Tj=125°C VrR=400V- IF=30A 
dlF/dt = -240 A/us 
dlF/dt = -500 A/us 


TURN-ON SWITCHING (see Fig.7) 


—_ — rn 


recovery time IF =30 A, dlr/dt = 240 A/us 
TBD : To Be Defined 


measured at, 1.1 x Vemax 
Tj=25°C 
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Peak forward 
voltage 


lz =30A, dir/dt = 240 A/us 
lp =150A, dlF/dt = 500 A/us 


STTB6006T(V)1/2 


APPLICATION DATA 


The TURBOSWITCH “B’ is especially designed to demagnetization and _ rectification. In such 
provide the lowest overall power losses in any applications (fig.1 to fig.4), the way of calculating 
application such as __ snubbing,clamping, the power losses is given below : 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+ P4 Watts 


CONDUCTION REVERSE SWITCHING 
LOSSES LOSSES LOSSES 


P1 Watts P2 Watts OFF : P3 Watts 
(Fig. 5) (Fig. 5) ON : P4 Watts 
(Fig. 6 & 7) 


Fig. 1 : SNUBBER DIODE. Fig. 2: CLAMPING DIODE. 


Fig. 3 : DEMAGNETIZING DIODE. Fig. 4: RECTIFIER DIODE. 
ks, SGS-THOMSON 
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APPLICATION DATA (Cont'd) 


Fig. 5: STATIC CHARACTERISTICS 


Conduction losses : 
P1 = Vio. IF(AV) + Ra . IF2(RMS) 
with 
Vio = 1.00 V 
Rg = 0.010 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=VrR. Ir. (1-8) 


Fig. 6: TURN-OFF CHARACTERISTICS 


Turn-off losses: 
Vex Ipy?x Sx F 
dIF/dt = fREEWHEELING pao ee 
OPERATION 6 x di-/at 
ta, tb, 


trr =ta+tb 
S = tb/ta Turn-off losses : 


(with non negligible serial inductance) 
shia Vole 
p39’ - Ve x Ipv?x SXF 
6 x dlF/at 
L x Vi xF 
2 
P3 and P3’ are suitable for power MOSFET and 


trr = ta + tb IGBT 
S =tb/ta 


Turn-on losses : 
P4 = 0.4 (VEP - VF) . [Fmax . tfr . F 
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TURBOSWITCH ™ “A”. ULTRA-FAST HIGH VOLTAGE DIODE 


A2 K1 
K2 Al 


STTA9012T(V)2 


MAIN PRODUCTS CHARACTERISTICS 


K2 A2 


K1 Al 


STTA9012T(V)1 


FEATURES AND BENEFITS 


a» ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 

a VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


a HIGH FREQUENCY AND/OR HIGH PULSED 
CURRENT OPERATIONS. 


ISOTOP © 
(Plastic) 
Screw version (*) 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6O00V to 1200V. 

TURBOSWITCH 1200V drastically cuts losses in 
all high voltage operations which require extremely 
fast, soft and noise-free power diodes. Due to their 
optimized switching performances they also highly 
decrease power losses in any associated 
switching IGBT or MOSFET in all “Freewheel 


ABSOLUTE MAXIMUM RATINGS 


Storage temperature 


(*) : Tin plasted Fast-on version is also available (Without V suffix). 


ee 
Repetitive peak forward current (tp=5 ps, f= 5kHz) | = g00 ssf 
[Storagetemperature 


Mode” operations. 

They are particularly suitable in Motor Control 
circuitries, or in the primary of SMPS as snubber, 
clamping or demagnetizing diodes, and also at the 
secondary of SMPS as high voltage rectifier 
diodes. 

Packaged in ISOTOP®, this 1200V device is 
particularly intended for use on 3 phase 400V 
industrial mains. 


-65 to 150 


TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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THERMAL AND POWER DATA 


Junction to case thermal 
resistance 
Coupling 


Conduction power dissipation IF(AV) = 45A 6=0.5 
(see fig. 6) Per diode Tc= 70°C 


Total power dissipation Per diode 
Pmax=P1+P3 (P3=10%P1) | Tc=62°C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.6) 


Forward voltage drop Ir =45A = 25°C 2.05 
ve = 125°C 1.85 
Reverse leakage current | Vr =0.8 = 25°C 200 WA 
X VRRM ul = 125° C 12 mA 


Test pulses widths: *tp =380 ps, duty cycle <2% 
**tp=5ms , duty cycle< 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 


TURN-OFF SWITCHING (see Fig.7) 


Reverse Tj=25°C 

recovery time IF=0.5A IrR=1A~ Irr=0.25A 
lF=1A dlr/dt=-50A/us VR =30V 

Maximum Tj=125°C VR= 600V IF =45A 

reverse dir/dt = -360 A/us TBD 

recovery current | dlrF/dt = -500 A/us TBD 

S factor softness factor | Tj=125°C VR=600V IF =45A / 

dlr/dt = -500 A/us 1.2 


TURN-ON SWITCHING (see Fig.8) 


thr Forward Tj =25°C 
recovery time Ir =45 A, dir/dt = 360 A/us TBD 
measured at, 1.1 x VFmax 
VFp Peak forward Tj = 25°C V 
voltage lp =45A, dir/dt = 360 A/us TBD 
IF =40A, dlr/dt = 500 A/us TBD 
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APPLICATION DATA 


The 1200V TURBOSWITCH § series has been 
designed to provide the lowest overall power 
losses in all high frequency or high pulsed current 
operations. In such applications (Fig 1 to 5),the 
way of calculating the power losses is given below 


TOTAL LOSSES 
due to the diode 
P=P1+P2+P3+P4+P5 Watts 


CONDUCTION REVERSE SWITCHING SWITCHING 
LOSSES LOSSES LOSSES LOSSES 
in the diode in the diode in the diode in the tansistor 
due to the diode 
P1 Watts P2 Watts OFF : P3 Watts P5 Watts 
(Fig. 6) (Fig. 6) ON : P4 Watts (Fig. 7) 
(Fig. 7 & 8) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


————— ae 


DIODE: 
TURBOSWITCH "A" 


STA SGS-THOMSON.— i“ t—~—“‘“‘(‘(‘(‘(‘(‘(‘(‘(‘(‘CSC TS 


© MICROELECTRONICS 
407 


STTA9012T(V)1/2 


Fig. 2: SNUBBER DIODE. Fig. 3 : CLAMPING DIODE. 


Fig. 4: DEMAGNETIZING DIODE. Fig. 5: RECTIFIER DIODE. 


See. || LL 


STATIC & DYNAMIC CHARACTERISTICS . POWERLOSSES. 
Fig. 6: STATIC CHARACTERISTICS 


Conduction losses : 
P1 = Vio. IF(AV) + Ra. IF2(RMS) 
with 
Vio= 1.57 V 
Rg = 0.006 Ohm 
(Max values at 125°C, suitable for Ipeak < 3.lF(av) ) 


Reverse losses: 


P2=VR.IR. (1-8) 
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APPLICATION DATA (Cont'd) 


Fig. 7: TURN-OFF CHARACTERISTICS 


Turn-on losses : 
(in the transistor, due to the diode) 


IL 
TRANSISTOR ps5. VAX Iam*x(3+ 2xS)XxF 
6 x dir/at 
‘ VR x Ipm xX IL x(S4+2)xKF 
2 X die/at 


Turn-off losses (in the diode) : 


ps. VA x Inu* x Sx F 
diR/dt 7 6 x dlF/dt 


trr = ta + tb S =tb/ta 


di. /dt=V,/L RECTIFIER 


Turn-off losses : 
OPERATION (with non negligible serial inductance) 


_ VR x Ipu?x SxF 


aS 6 x diF/at 
L x IR 2x F 
2 
trr = ta + tb P3,P3’ and P5 are suitable for power MOSFET and 


S = th/ta IGBT 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . IFmax. tfr. F 


fy, SGS-THOMSON 9/5 
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TURBOSWITCH ™ “A”, ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


= SPECIFIC TO “FREEWHEEL MODE” OPERA- 
TIONS: Freewheel or Booster Diode. 

a ULTRA-FAST RECOVERY. 

=» VERY LOW OVERALL POWER LOSSES IN 
BOTH THE DIODE AND THE COMPANION 
TRANSISTOR. 


» HIGH FREQUENCY OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
600V to 1200V. 

TURBOSWITCH, A family, drastically cuts losses 
in both the diode and the associated switching 
IGBT or MOSFET in all “Freewheel Mode” 
operations and is particularly suitable and efficient 


ABSOLUTE MAXIMUM RATINGS 


| teensy | RMSforwardcurrent = forward current 


-—t_{ wees temperature 


(“) : Tin plated Fast-on version is also available (without V suffix). 


ee 
Non pooner geese peak reverse voltage 


IFRM Repetitive peak forward current Per diode 
(tp=5 ps, f= 5kHz) 


Max operating junction temperature 


STTA12006T(V)1 


STTA12006T(V)2 


ISOTOP ® 
(Plastic) 
Screw version (*) 


in Motor Control Freewheel applications and in 
Booster diode applications in Power Factor Control 
circuitries. 

Packaged in ISOTOP, these 600V devices are 
particularly intended for use on 240V domestic 
mains. 


ease | 


6510150 | “C | 
6510150 | ‘C_ 


TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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THERMAL AND POWER DATA 


Symbol | Parameter | __Conditons | _value | Unit 
Rth(j-c) Junction to case thermal °C/W 
resistance 


Py Conduction power dissipation Per diode 
(see fig. 2) IF(av)=60A 6=0.5 

Tc= 58°C 

Pmax Total power dissipation Per diode 

Pmax=P1+P3 (P3=10% P1) | Tc= 48°C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.2) 


| Symbol | Parameter | Test Conditions —_| Conditions | TestConditions | Min | Typ | Typ | Max | 


Forward voltage drop l-F =60A Tj=25°C 1.75 
Tj = 125°C 1.5 
Reverse leakage current | VR =0.8 = 25°C 200 | HA 
X VRRM 7s = 125°C 12 mA 


Test pulses widths: *tp =380 us, duty cycle<2% 
**tp=5ms , duty cycle< 2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 


TURN-OFF SWITCHING (see Fig.3) 


Reverse Tj = 25°C 
recovery time IF=O0.5A IR=1A_ Irr=0.25A 
IF=1A dle/dt =-50A/us Vr =30V 


Tj=125°C VR=400V-_ IF =60A 
reverse dl-/dt = -480 A/us 
recovery current | dlr/dt = -500 A/us 


S factor Softness factor | Tj=125°C VR=400V- IF=60A 
diF/dt = -500 A/us 0.37 


Maximum 


Forward 
recovery time 


Tj=25°C 
IF =60 A, dlF/dt = 480 A/us 
measured at, 1.1 x Vemax 


Peak forward = 25°C 
voltage a =60A, dlr/dt = 480 A/us 
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APPLICATION DATA 


The TURBOSWITCH “A” is especially designed to 
provide the lowest overall power losses in any 
“FREEWHEEL Mode” application  (Fig.1) 
considering both the diode and the companion 


STTA12006T(V)1/2 


transistor, thus optimizing the overall performance 
in the end application. 

The way of calculating the power losses is given 
below: 


TOTAL LOSSES 
due to the diode 
P =P1+P2+P3+P4+P5 Watts 


CONDUCTION 
LOSSES 
in the diode 


REVERSE 
LOSSES 
in the diode 


P1 Watts 
(Fig. 2) 


P2 Watts 
(Fig. 2) 


Fig. 1 : “FREEWHEEL” MODE. 


SWITCHING 
TRANSISTOR 


Cn oe 


SWITCHING 
LOSSES 
in the diode 


SWITCHING 
LOSSES 
in the tansistor 
due to the diode 
P5 Watts 


(Fig. 3) 


OFF : P3 Watts 
ON : P4 Watts 
(Fig. 3 & 4) 


DIODE: 


TURBOSWITCH "A" 


IST SGS-THOMSON 3/6 
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APPLICATION DATA (Cont’d) 


Fig. 2: STATIC CHARACTERISTICS 


Fig. 3: TURN-OFF CHARACTERISTICS 
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IL 


diF/dt! | DIODE 


( din/dt 


A 
1 


trr=ta+tb S =tb/ta 


Conduction losses: 
P1 = Vio. IF(AV) + Ra . IF2(RMS) 
with 

Vio = 1.15 V 


Ra = 0.0055 Ohm 
(Max values at 125°C) 


Reverse losses : 


p2=Vr. IR. (1-8) 


Turn-on losses: 
(in the transistor, due to the diode) 


_ Vr x Inm?x(3+ 2xS)xF 


a 6 x die/at 
in Ve x Ipm X I xX( S+2)xXF 
2 X dlr/at 


Turn-off losses (in the diode) : 


P3 — Va x IRpM?x Sx F 
° 6 x dle/at 


P3 and P5 are suitable for power MOSFET and 
IGBT 


Turn-on losses : 
P4 = 0.4 (VFP - VF) . IFmax. tfr. F 


SGS-THOMSON 
MICROELECTROMICS 


Fig 5 : Conduction losses versus average current 
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Fig 7 : Switching ON losses versus dIF/dt 


P4(W) 
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Fig 9 : Forward voltage drop versus forward 
current 
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Fig 6 : Switching OFF losses versus dIF/dt 


PTT Varo fT | 


0. 
- 0 100 200 300 400 500 600 700 800 9001000 


Fig 8 : Switching losses in transistor due to the 
diode 


P5(W) 


75.0 | VR=400V 


00. NZ 
0 100 200 300 400 500 600 700 800 9001000 


Fig 10 : Relative variation of thermal transient 
impedance junction to case versus pulse duration 


K*[Zth(j-c)/Rth(j-c)] 
1.0 a 


tp(s) 


alg pulse 


0.1 
10E-03 10E-02 10E-01 10E+00 
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Fig 11 
dlF/dt 


: Peak reverse recovery current versus 


IRM(A) 


0 100 200 300 400 500 600 700 800 900 1000 


Fig 13 : Softness factor (tb/ta) versus dIF/dt 


S factor 


0 100 200 300 400 500 600 700 800 9001000 


Fig 15 : Transient peak forward voltage versus 
dlF/dt 


VFP(V) 


Fig 12 : Reverse recovery time versus dIF/dt 


trr(ns) 


| | | | 90% CONFIDENCE T1=125°C 
Se a ee 
KL 
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Fig 14 : Relative variation of dynamic parameters 
versus junction temperature (Reference Tj=125°C) 


SS ee eS OO 
UDOWUNDOWUAOWUNDWO 


© 
N 
oO 
oi 
oO 
~] 
oO 
=k 
f=) 
oO 
=k 
N 
Ol 
ok 
Oo 
oO 


Fig 16 : Forward recovery time versus dlF/dt 


tfr(ns) 


90% CONFIDENCE Tj=125°C 
VFr=1.1*VF max. 
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TURBOSWITCH ™ “B”, ULTRA-FAST HIGH VOLTAGE DIODE 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


e SPECIFIC TO THE FOLLOWING OPERA- 
TIONS: Snubbing or clamping, demagnetization 
and rectification. 

a ULTRA-FAST, SOFT AND NOISE-FREE 
RECOVERY. 


a VERY LOW OVERALL POWER LOSSES AND 
PARTICULARY LOW FORWARD VOLTAGE. 


en DESIGNED FOR HIGH PULSED CURRENT 
OPERATIONS. 


DESCRIPTION 


The TURBOSWITCH is a very high performance 
series of ultra-fast high voltage power diodes from 
6O0O0V to 1200V. 

TURBOSWITCH, B family, drastically cuts losses 
in all high voltage operations which require 
extremely fast, soft and noise-free power diodes. 
They are particularly suitable in the primary circuit 


ABSOLUTE MAXIMUM RATINGS 


Tstg 


(*) : Tin plated Fast-on version ts also available (without V suffix). 


Tsymbor [Parmer vat Un 
[von | pete patio volae ————SS«d moo 
[sn | Nonepaereareverevotage =| too 
i 
re 
[Tax [Stoagetonoeanre 


STTB12006T(V)1 


STTB12006T(V)2 


ISOTOP ® 
(Plastic) 
Screw version (*) 


of an SMPS as_ snubber, clamping or 
demagnetizing diodes, and also in most power 
converters as high performance rectifier diodes. 
Packaged in ISOTOP, these 600V devices are 
particularly intended for use on 240V domestic 
mains. 


>i|/ryi<cji< 


150 
6 10 150 


TM : ISOTOP and TURBOSWITCH are trademarks of SGS-THOMSON Microelectronics. 
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THERMAL AND POWER DATA 


symbot_[__Pramar | ondone [van | Un 


resistance 
Py Conduction power dissipation Per diode 


IF(Av) =60A 6=0.5 
Tc= 58°C 


Pmax Total power dissipation Per diode 120 W 
Pmax=P1+P3 (P3=10%P1) | Tc=48°C 


STATIC ELECTRICAL CHARACTERISTICS (see Fig.5) 
| Symbol | | Parameter Test Conditions | Min | Typ Typ | Max | 


Forward voltage drop IF =60A = 25°C 1.4 

uh = 125°C 1:3 

Reverse leakage current | Vr =0.8 = 25°C 200 
XX VRRM 1 = 125°C 9 


Test pulses widths: * tp =380 us, duty cycle <2% 
**tp=5ms , duty cycle< 2% 


(see fig. 5) 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING (see Fig.6) 


Reverse Tj =25°C 
recovery time IF=O0.5A IpR=1A~ Ir=0.25A 
IF=1A dlr/dt=-50A/us Vr =30V 


Tj=125°C VR=400V Ir=60A 
dir/dt = -480 A/us 


Maximum 
reverse 
recovery current 


S factor Softness factor | Tj=125°C VR=400V Ir =60A / 
dIr/dt = -500 A/us TBD 


TURN-ON SWITCHING (see Fig.7) 


Forward Tj =25°C 


recovery time lr =60 A, dliF/dt = 480 A/us 
measured at, 1.1 x Vemax 


Peak forward =25°C V 
voltage =60A, dlr/dt = 480 A/us TBD 


TBD : To Be Defined 
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APPLICATION DATA 


The TURBOSWITCH “B’ is especially designed to demagnetization and _ rectification. In such 
provide the lowest overall power losses in any applications (fig.1 to fig.4), the way of calculating 
application such as __ snubbing,clamping, the power losses is given below : 


TOTAL LOSSES 
due to the diode 
P = P1+ P2+ P3+ P4 Watts 


CONDUCTION | REVERSE SWITCHING 
LOSSES LOSSES LOSSES 


P1 Watts P2 Watts OFF : P3 Watts 
(Fig. 5) (Fig. 5) ON : P4 Watts 
(Fig. 6 & 7) 


Fig. 1 : SNUBBER DIODE. Fig. 2: CLAMPING DIODE. 


Fig. 3 : DEMAGNETIZING DIODE. Fig. 4: RECTIFIER DIODE. 
———© 4 
e @ 
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APPLICATION DATA (Cont'd) 


Fig. 5: STATIC CHARACTERISTICS 


Conduction losses : 
P1 = Vio. IF(AV) + Rd. IF2(RMS) 
with 
Vio = 1.00 V 
Ra = 0.005 Ohm 
(Max values at 125°C) 


Reverse losses : 


P2=VR.IR. (1-9) 


Fig. 6: TURN-OFF CHARACTERISTICS 


Turn-off losses : 


dIF/dt  FREEWHEELING 5 
OPERATION P3 = VR te s x F 
ta, tb, X OIF. 
trr=ta4 tb Turn-off losses : 
S = tb/ta (with non negligible serial inductance) 
dl- /dt=V,/L RECTIFIER Vex Ipy2x SxF 
: *" OPERATION P3’ = ae Ts a 
F. 
L x IpM?xF 
2 


P3 and P23’ are suitable for power MOSFET and 
IGBT 


trr = ta+tb 


S = tb/ta 


Turn-on losses : 
P4 = 0.4 (Vep - VF) . IFmax . tfr . F 
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FAST RECOVERY RECTIFIER DIODES 


FAST RECOVERY RECTIFIER 
» VERY LOW REVERSE RECOVERY TIME 
a VERY LOW SWITCHING LOSSES 


a LOW NOISE TURN-OFF SWITCHING / 


SUITABLE APPLICATIONS F-126 
» FREE WHEELING DIODE IN CONVERTERS (Plastic) 

AND MOTORS CIRCUITS 
a» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Symbol 
Repetitive Peak Forward Current tp < 10s 


lF(AV) Average Forward Current * Ta = 70°C 1 A 
6 =0.5 

l-sm Surge non Repetitive Forward Current tp = 10ms 30 A 
Sinusoidal 


| P| Power Dissipation * Ta = 70°C 


Tst Storage and Junction Temperature Range — 40 to + 150 °C 
g 
q, 
oe | 200 | 300 | 400 _ 


Repetitive Peak Reverse Voltage 
Vrsm Non Repetitive Peak Reverse Voltage 


THERMAL RESISTANCE 


* On infinite heatsink with 10mm lead lengh. 
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ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[omnia [set cime eo Pe 
om rae 
as 
ee aE 

| 


RECOVERY CHARACTERISTICS 


[Symbot | __‘Test Conditions SSS ins | Typ. | Max, | Unit 
. Ip= 1A digidt=-15As Va=30vV | | | 55 | 
T= = 25°C Ip =0.5A Ip =1A 1,=0.258 | | | 25 | 


TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Symbol Test Conditions 
dir/dt = - 50A/us : =100°C Vcc =200V Ip =1A 
| lam dir/dt = — 50A/us <0.05uA See figure 12 


To evaluate the conduction eee use the following equations : 


Ve = 1.05 + 0.145 Ir P = 1.05 x IF(av) + 0.145 Ir“pms) 
a (G7 SGS-THOMSON 
7 MICROELECTROMES 
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Fig.2 ~ Average forward current versus 


ambient temperature. 


Fig.4 — Maximum average power dissipation 


versus average forward current. 
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versus peak forward voltage drop 


Fig.5 - Peak forward current 
(maximum values) . 


Fig.4 - Transient thermal impedance 
junction-ambient for mounting n°e2 
= 40 mm). 


versus pulse duration (L 
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Fig.8 - Peak forward voltage versus di-/dt. 
| Number of cycles 


Fig.42 — Non repetitive surge peak 


Fig.40 - Recovered charge versus 
current versus number of cycles 


dip/dt (typical values) . 
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Fig.9 —- Peak reverse current versus dif/dt. 


Fig.7 - Recovery time versus di-/dt. 
Fig.44 - Dynamic parameters versus 


junction temperature. 
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FAST RECOVERY RECTIFIER DIODES 


FEATURES 


» VERY LOW REVERSE RECOVERY TIME 
au VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 

a» SURFACE MOUNT DEVICE 


DESCRIPTION 


Single high voltage rectifier ranging from 200V to SOD6 
400 V suited for Switch Mode Power Supplies and Plast 
other power converters. (Plastic) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter | value | Unit | 


lF(av) Average forward current T1=110°C 1 A 
6=0.5 
lFSM Non repetitive surge peak forward current tp=10ms 30 A 
sinusoidal 
Tstg Storage and junction temperature range - 40 to+ 150} °C 
qT - 40 to+ 150} °C 


SMBYT01- 
Symbol Parameter 


THERMAL RESISTANCE 


Symbol Parameter 


Rth (+!) | Junction-leads “CW 
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ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 


VF * | Tj=25°C 


T; = 100°C 


Pulse test : * tp = 380 ps, duty cycle <2 % 
**tp =5 ms, duty cycle<2% 


RECOVERY CHARACTERISTICS 


Test Conditions 


Irr = 0.25A 


dir/dt = -15A/us 


Symbol Test Conditions 


Vec=200V. si IF=1A.~—sLp $ 0.05u1H 
| dam | Tj = 100°C dir/dt = -50A/us 


To evaluate the conduction losses use the following equation : 


P = 1.1 X IF(av) + 0.25 x IF“(RMs) 


Ting [52 [8 [Oe 


Laser marking 
Logo indicates cathode 
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Fig.1 : Low frequency power losses versus 
average current. 
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Fig.3 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.5 : Voltage drop versus forward current. 
(Maximum values) 
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Fig.2 : Peak current versus form factor. 
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Fig.4 : Relative variation of thermal impedance 
junction to lead versus pulse duration. 
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Fig.6 Average current ambient 


temperature. (duty cycle : 0.5) 
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Fig.7 : Recovery time versus dlr/dt. Fig.8 : Peak forward voltage versus dle/dt. 
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Fig.9 : Peak reverse current versus dIF/dt. Fig.10 : Recovery charge versus dIF/dt. 
(typical values) 
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Fig.11: Dynamic parameters versus junction Fig.12 : Thermal resistance junction to ambient 
temperature. versus copper surface under each lead. 
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SGS-THOMSON 
NICROELECTROMICS BYT 03-200—400 


ST] 


FAST RECOVERY RECTIFIER DIODES 


FAST RECOVERY RECTIFIER 
a VERY LOW REVERSE RECOVERY TIME 
a» VERY LOW SWITCHING LOSSES 


a LOW NOISE TURN-OFF SWITCHING f 


SUITABLE APPLICATIONS DO 27A 
a FREE WHEELING DIODE IN CONVERTERS (Plastic) 

AND MOTOR CONTROL CIRCUITS 
s RECTIFIERS IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Symbol | —=S~S~* arate SS*~*wCSC*‘“‘ a®~~~S~=*d;SCrt— 
Repetitive Peak Forward Current tp < 10s a 


lF(AV) Average Forward Current * Ta = 65°C 
6=0.5 

l—esm Surge non Repetitive Forward Current tp = 10ms 
Sinusoidal 


| P| Power Dissipation * 


3 
4.2 
Tstg Storage and Junction Temperature Range — 40 to + 150 
qT, 


A 
A 


Non Repetitive Peak Reverse Voltage 
THERMAL RESISTANCE 
Symbol | Parameter | Vatu | Unit 


* On infinite heatsink with 10mm lead lengh 


June 1989 1/4 
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BYT 03-200 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol [SSS est onaitions ———SSSC~dCms | Ty | Mex | Un 
a res 

ee ee 

re a 


RECOVERY CHARACTERISTICS 


Symbo!_| ______Test Gonditiong_____win._|_Typ. 1 Max. { nit 


T, = 25°C ip=1A dir/dt=-15Aus -Va=30V. | | «| 58 | on 
[p= OSA) IeetA r=0.25A | | | 25 | 


TURN -OFF SWITCHING CHARACTERISTICS - Without Series Inductance 


[Symbol | Test Conditions | Mins | Typ. | Max. | 
Tj=100° = Voc =200V Ir=3A | | 35 | 50 
Tin [aa = oA Lp < 0.05uH a ee 


To evaluate the conduction losses use the following equations : 


Ve = 1.1 + 0.050 Ir P = 1.1 X IF (avy + 0.050 IF“(pms) 
ae ScS-THOMSON 
S/ MICROELECTRONICS 
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BYT 03-200 — 400 
PRINTED CIRCUIT 
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Fig.2 - Average forward current versus 


ambient temperature. 
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Fig.5 - Peak forward current 


Fig.4 - Transient thermal impedance 
junction-amabient for mounting n@2 


versus peak forward voltage drop 


(maximum values) . 
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BYT 03-200 — 400 


Vep_ (V) 
12 AP 


Ip = Tr (av) 
Ty = 100 °C 
90 % confidence 
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Fig.40 - Recovered charge versus 
dir/dt (typical values) . 
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1ST] SGS-THOMSON 
MYM, vicnoeucraomics —— SMBYTO3 


FAST RECOVERY RECTIFIER DIODES 


FEATURES 


» VERY LOW REVERSE RECOVERY TIME 
a VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 

a SURFACE MOUNT DEVICE 


DESCRIPTION 


Single high voltage rectifier ranging from 200V to SOD15 
400 V suited for Switch Mode Power Supplies and Plasti 
other power converters. (Plastic) 


ABSOLUTE MAXIMUM RATINGS 


3 


IF(AV) Average forward current TI=55°C A 
6=0.5 
IFSM Non repetitive surge peak forward current tp=10ms A 
sinusoidal 
Tstg Storage and junction temperature range - 40 to+ 150 
q - 40 to+ 150 


SMBYT03- 


THERMAL RESISTANCE 


Symbol Parameter 


Rth (j-l) | Junction-leads 


August1993 Ed:1A 1/4 
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SMBYT03 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 


Vr = VaARM 


T; = 100°C 


Pulse test : * tp = 380 ps, duty cycle<2% 
** tp =5 ms, duty cycle <2 % 


RECOVERY CHARACTERISTICS 


dir/dt = -15A/us iat 


Symbol Test Conditions 
Vcc = 200V IF =3A Lp < 0.05uH 


| IRM Tj = 100°C dir/dt = -50A/us 


To evaluate the conduction losses use the following equation : 
P = 1.1 x IF(avy + 0.08 x IF“(RMs) 


Laser marking 
Logo indicates cathode 


2/4 ITI SGS-THOMSO 
a ae aI s/f te rd 
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Fig.1 : Low frequency power losses versus Fig.2 : Peak current versus form factor. 
average current. 
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Fig.3 : Non repetitive surge peak forward current Fig.4 : Relative variation of thermal impedance 
versus overload duration. junction to lead versus pulse duration. 
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Fig.7 : Recovery time versus dlr/dt. 
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Ip = IF (ay) 

Ty = 100 °C 
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Fig.9 : Peak reverse current versus dIF/dt. 
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Fig.11 : 


Dynamic parameters versus junction 
temperature. 
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Fig.8 : Peak forward voltage versus dle/dt. 
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Fig.10 : Recovery charge versus dIF/dt. 
(typical values) 


= cent “ 
Po 
Ett at ar 


4072 


by 


A 
= “TALIA 
1.5 A at tt 


i 


Fig.12 : Thermal resistance junction to ambient 
versus copper surface under each lead. 
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4 WicROELECTROMICS  BYT O8P-200 — 400 


FAST RECOVERY RECTIFIER DIODES 


FEATURES 


» VERY LOW REVERSE RECOVERY TIME Bees eee ee 
s VERY LOW SWITCHING LOSSES 2 
a LOW NOISE TURN-OFF SWITCHING 


TO220AC 
SUITABLE APPLICATIONS (Plastic) 
» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 
ae RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


l-Sm Surge non Repetitive Forward Current tp = 10ms 100 
sinusoidal 


Power Dissipation © Tease = 100°C 


Tstg Storage and Junction Temperature Range — 40 to + 150 °C 
q; 
: | 200 | 300 | 400 


6 =0.5 


Non Repetitive Peak Reverse Voltage 
THERMAL RESISTANCE 

Symbol Test Conditions | Value |_| 
June 1989 1/5 
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BYT 08P-200 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


-Symbo!_|____TestConeitfons fins | Type {| Max {Unit 
a ae 


Va = Vane 
ip = 8A 


RECOVERY CHARACTERISTICS 


Snel | Test Conditions | Mins | Typ. | Max. | Unit 
a oe 


Tt, | 1, = 25°C Ip =1A dig/dt=-15Ajs Va=30V |. 


ree a Ir =0.5A_In = 1A Wr=0.25A | | | 85 


TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


tiam | dig/dt =— 32A/us Voc =200V Ir =8A ce 
dir/dt re 64A/us Lp < 0. 05H Tj = 100°C 
See Figure 11 
dip/dt =~ 32A/us 
di-/dt =— 64A/us 


[Symbol | Test Conditions | Min. | Typ. | Max. | Unit _| 


T, = 100°C Veco =120V Ir =lrFiav) See note 3.3 
dif/dt = — 8A/us Lp = 9yH See figure 12 


Note : Applicable to BYT 08 P-400 only 
To evaluate the conduction losses use the following equations : 


Ve = 1.1 + 0.024 Ir P= 1.1 X IF(aw + 0.024 I-“(RMs) 
gee scs-THOMSON 
V7 wucnoetecrnomes 
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BYT 08P-200 — 400 
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Peak current versus form factor 
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FIGURE 2 
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FIGURE 4 : Thermal impedance versus pulse width. 
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FIGURE 3: Non repetitive peak surge current versus 


overload duration. 
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FIGURE 6 : Recovery charge versus dlF/¢t 


FIGURE 5: Voltage drop versus forward current. 
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BYT 08P-200 — 400 
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FIGURE " : fae one versus ae 


FIGURE 10 : Dynamic parameters versus junction 
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Figure 11 : Turn-off switching characteristics (without series inductance). 
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BYT 08P-200 — 400 


Figure 12 : Turn-off switching characteristics (with series inductance). 
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4 \icRozlecTRomIcS BYT O8PI-200->400 


FAST RECOVERY RECTIFIER DIODES 


a VERY LOW REVERSE RECOVERY TIME 
es VERY LOW SWITCHING LOSSES Insulating voltage 2500 Vams 
s LOW NOISE TURN-OFF SWITCHING 
a INSULATED : Capacitance 7pF 


Isolated 
TO220AC 
(Plastic) 


SUITABLE APPLICATIONS 

a FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

a RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter Value | Unit | 
Repetitive Peak Forward Current ty $ 10s 


lE(av) Average Forward Current Tease = 105°C 
6=05 

lesm Surge non Repetitive Forward Current tp = 10ms 1 
Sinusoidal 


00 


Tstg Storage and Junction Temperature Range — 40 to + 150 °C 
T, 
Symbol Parameter ee 
: 200 | 300 | 400 | 


Vaso Non Repetitive Peak Reverse Voltage 


THERMAL RESISTANCE 


EE 


June 1989 1/5 
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BYT O08PI-200 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 


T) = 25°C Vr = Verrn 


Test Conditions 


Ip=1A  dip/dt=-15As Va=30v | | | 75 | 
jle=05A In=1A  t=0.25A | | | 85 | 


tinm di-/dt = — 32A/us Vcc =200V If =8A 


Lp <0.05uH T,=100°C 
di-/dt = — 64A/us eatetgted a 
= e See Figure 11 
IRM di-/dt = 32A/us 
di-/dt = — 64A/us 


Vcc =120V_ Ip =IFiav) See note 
Lp = 9yH See Figure 12 


Note : Applicable to BYT 08 PI-400 only 
To evaluate the conduction losses use the following equations : 


Ve = 1.1 + 0.024 Ir P = 1.1 x IF(av) + 0.024Ie°(ams) 
ee Ky SGS-THOMSON 
S// MIGROELECTRONICS 
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BYT 08PI-200 — 400 
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FIGURE 4 : Thermal impedance versus pulse width. 
FIGURE 6 : Recovery charge versus ee 


Se cgee 2: Peak current versus form factor. 
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FIGURE 1: Low en power losses versus 


average current. 
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FIGURE 3: Non repetitive peak surge current versus 
FIGURE 5: Voltage drop versus forward current. 
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BYT O8PI-200 — 400 
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FIGURE 8 : Peak reverse current versus dif /dt. (A/us) 
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FIGURE 9: Peak forward voltage versus dlF/qt. {A/us) FIGURE 10 : Dynamic parameters versus junction 
temperature. 


Figure 11 : Turn-off switching characteristics (without series inductance). 
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BYT 08PI-200 — 400 


Figure 12 : Turn-off switching characteristics (with series inductance). 
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1CT1 SGS-THOMSON 
SF iicROELECTROMICS BYT 08P-600/800 


FAST RECOVERY RECTIFIER DIODES 


« HIGH REVERSE VOLTAGE CAPABILITY 
» VERY LOW REVERSE RECOVERY TIME eee sar 
» VERY LOW SWITCHING LOSSES AO ee ese 
a LOW NOISE TURN-OFF SWITCHING 


TO220AC 
(Plastic) 


SUITABLE APPLICATIONS 

» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

a» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


F(AV) Average Forward Current Tcase = 115°C 
6 =0.5 
ay, Surge non Repetitive Forward Current tp = 10ms 
sinusoidal 


| P__| Power Dissipation Tease = 115°C 


T stg Storage and Junction Temperature Range — 40 to + 150 °C 
q, 
ero a ae 
Symbol Parameter 


| VaaM ees Peak Reverse Voltage |e 


VRsM 


THERMAL RESISTANCE 


“on 


July 1989 1/3 


449 


BYT 08P-600/800 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Symbot_[ ‘Test Conditions ——S~w Sins “| Typ, | Max | Unit 
a ae ae a 
We lie eal 


RECOVERY CHARACTERISTICS 


[symibor [Fest canons Tins Ts Ti [a 


T; = 25°C lF=1A  dig/dt=-— 15A/uis Vr =30V 
Ir = 0.5A IR=1A rr =0.25A 


Symbol Test Conditions 
tinM di¢/dt = — 32A/us Vec =200V Ip =8A 
di-/dt = — 64A/us p } 
r E See Figure 1 


di-/dt = — 32A/us 
di¢/dt = — 64A/us 


Voc = 150V_ Ir =lFavy 
Lo = 12uH See figure 2 


To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.04 Ir P = 1.47 x IF(av) + 0.04 IF“(ams) 
ae ses-THOMSON 
S/ | MICROELECTRONICS 
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BYT 08P-600/800 


DUT 


Figure 1 : Turn-off switching characteristics (without series inductance). 
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Figure 2 : Turn-off switching characteristics (with series inductance). 
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CT] SGS-THOMSON 
7 iwicRogtectRomics BYT O8PI-600/800 


FAST RECOVERY RECTIFIER DIODES 


» HIGH REVERSE VOLTAGE CAPABILITY 

=» VERY LOW REVERSES RECOVERY TIME | 
» VERY LOW SWITCHING LOSSES SUING vOlQe 200 MNS 
=» LOW NOISE TURN-OFF SWITCHING 
a» INSULATED : Capacitance 7pF 


Isolated 
TO220AC 


SUITABLE APPLICATIONS (Plastic) 


» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 
=» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Repetitive Peak Forward Current tp < 10us A 


le (Av) Average Forward Current Tease = 80°C A 
6 = 0.5 

lFSm Surge non Repetitive Forward Current tp = 10ms 50 A 
Sinusoidal 


Storage and Junction Temperature Range — 40 to + 150 3 
Parameter 
ramet a 300 


Repetitive Peak Reverse Voltage 
Non Repetitive Peak Reverse Voltage 850 
THERMAL RESISTANCE 
Rin gc) 
July 1989 1/3 
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BYT 08PI-600/800 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


rs 
a es 
Pr ae) 


RECOVERY CHARACTERISTICS 


a a eee 


= 25°C Ik =1A  dif/dt=-15Aus Va=30V | | | 120 | 
Ip =0.5A In=1A I=0258 | | | 50 | 


TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Symbol [Test Gonaitions ———S~S~wdSns | Tye | Maes | nt 


tM dig/dt = — 32A/us Voc = 200V Ir = 8A 
See Figure 1 
pew | sete di-/dt = — 32A/us 


di¢/dt = — | dig/dt=-64Ajus 


iti Typ. 
Veco = 150V Ir = Iravy 4 
Lp = 12uH See Figure 2 


To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.04 Ir P = 1.47 x IF(av) + 0.04 IF“(ams) 
IS L577 8GS:THOMsoN 
MICROELECTRONICS 
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BYT 08PI-600/800 


DUT 
die/dt 


Figure 1 : Turn-off switching characteristics (without series inductance). 


IF 


Figure 2 : Turn-off switching characteristics (with series inductance). 
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f SGS-THOMSON 
SF MiCROELECTRONICS BYT O8P-1000 


FAST RECOVERY RECTIFIER DIODE 


a VERY HIGH REVERSE VOLTAGE CAPA- 
BILITY Cathod ted t 

VERY LOW REVERSE RECOVERY TIME aoe eee ere eae 

VERY LOW SWITCHING LOSSES 

es LOW NOISE TURN-OFF SWITCHING 


TO220AC 
(Plastic) 


SUITABLE APPLICATIONS 

FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

e RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


A 
lF(Av) Average Forward Current Tesco = 118°C A 
6 = 0.5 
les Surge non Repetitive Forward Current tp = 10ms 50 A 
Sinusoidal 


Storage and Junction Temperature Range — 40 to + 150 


THERMAL RESISTANCE 


July 1989 1/3 
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BYT 08P-1000 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Symbat [rest canons Ts Te 
ee 
ee ee 


RECOVERY CHARACTERISTICS 


[mani [tent concone Ts Tom Te 
et = 25°C Ik=1A  dig/dt=-15As Va=30v) | | | 155 | 

Ip =0.5A_In=tA n= 025A | | | 65 
TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Symbol Test Conditions 
tinm di-/dt = — 32A/us Vcc = 200V Ip =8A 
di-/dt = — 64A/us Lp < 0.05hH T, = 100°C 
See Figure 1 
dif/dt = — 32A/us 
di-/dt = — 64A/us 


T, = 100°C Vec =200V Ir =IFav) 
dir/dt = — 8A/us Lp =12uH See Figure 2 


To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.041 Ie P = 1.47 x IF(av) + 0.041 Ir“(pms) 
ewe SGs-THOMSON 
S/ | MICROELECTRONICS 
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BYT 08P-1000 


DUT 


Figure 1 : Turn-off switching characteristics (without series inductance). 


IF 


Figure 2 : Turn-off switching characteristics (with series inductance). 
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1ST] SGS-THOMSON 
SF iwicROELECTROMICS BYT O8PI-1000 


FAST RECOVERY RECTIFIER DIODE 


» VERY HIGH REVERSE VOLTAGE CAPA- 
BILITY Insulti It 500 V 

» VERY LOW REVERSES RECOVERY TIME Sg veneer RMS 

» VERY LOW SWITCHING LOSSES 

» LOW NOISE TURN-OFF SWITCHING 

=» INSULATED : Capacitance 7pF 


Isolated 
TO220AC 
SUITABLE APPLICATIONS (Plastic) 
a FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 
a RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


v 


lF(Av) Average Forward Current Tease = 80°C 
6= 0.5 

lesm Surge non Repetitive Forward Current tp = 10ms 50 A 
Sinusoidal 


|__P__ | Power Dissipation 


Tstg Storage and Junction Temperature Range — 40 to + 150 °C 
uy 


THERMAL RESISTANCE 


July 1989 1/3 


BYT 08PI-1000 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


| Symbol | Test Conditions |i. | Typ. | Max. | Unit _| 
|" FiStere—— Vr = Varw a a ee 
T= 100°C a oe eae ee 
Ir = 8A es NS ee 
ed 


RECOVERY CHARACTERISTICS 


Symbol | Test Conditions | Min. | Typ. | Max. | Unit _| 
tr | T, = 25°C Ip=1A  dir/dt=-15Ays Va=30V | | | 155 | 
Ir =0.5A__In=tA In=025A | | | 65 
TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 
Symbol | TestConditions | Min. | Typ. | Max. | Unit _| 
tiam | die/dt = — 32A/us Voc = 200V Ir = 8A FT| 200 


dif/dt = — 64A/us Lp <0.05uH = T, = 100°C 
See Figure 1 
EE die/dt = — 32A/us 


ldicidt=-64Aus 


T, = 100°C Veco =200V If = lF(Av) 
dir/dt =— 8A/us Lp = 12uH See Figure 2 


To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.04 Ir P = 1.47 x Ir(avy + 0.04 le“ams) 
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BYT O8PI-1000 


DUT 


Figure 1 : Turn-off switching characteristics (without series inductance). 


IF 


Figure 2 : Turn-off switching characteristics (with series inductance). 
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f SGS-THOMSON 
7 iicRoeLecrromies  BYT 12-200 400 


FAST RECOVERY RECTIFIER DIODES 


a VERY LOW REVERSE RECOVERY TIME 
a» VERY LOW SWITCHING LOSSES 
a» LOW NOISE TURN-OFF SWITCHING 


SUITABLE APPLICATIONS : 

e FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

a» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


A 
A 
A 


lFRM Repetitive Peak Forward Current tp < 10us a eee 
Irqaus)_| RMS Forward Current ee ee 
a bs 


lE(Av) Average Forward Current Tease = 100°C 
6 =0.5 

lesm Surge non Repetitive Forward Current tp =10ms 200 A 
sinusoidal 


Tstg Storage and Junction Temperature Range — 40 to + 150 °C 
qT 
BYT 12- 
Symbol Parameter 


200 | 300 | 400 


THERMAL RESISTANCE 


“on 


June 1989 1/5 


465 


BYT 12-200 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


RECOVERY CHARACTERISTICS 


[symbol | Test Conditions | Min. | Typ. | Max. | Unit, 
tr | T, = 25°C Ip =1A  dip/dt=-15As” Va=30V | | | too | 
Ir =0.5A In=1A ir=0.25A | | | 50 | 


TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Symbol Test Conditions | Min. | Typ. | Max. | Unit_| 
tiam | dir/dt =— 50A/us Vec = 200V Ip = 12A ae a ec 
di¢/dt hae 100A/us Lp < 0. 05H T, = 100°C 
See Figure 11 
iy | ari es dir/dt = — 50A/us 


di-/dt =— | dig/dt=-100Aus 


T, = 100°C Veco = 120V lp = lE(Av) See note 
dif/dt =— 12A/us Lp = 7pHH See Figure 12 


Note : Applicable to BYT12-400 only 
To evaluate the conduction losses use the following equations : 


Ve = 1.1 + 0.022 Ir P = 1.1 x le(av) + 0.022 Ir*(pms) 
ee {a SGS-THOMSON 
47 MICROELECTRONICS 


466 


BYT 12-200 — 400 
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FIGURE 4: Thermal impedance versus pulse width. 


FIGURE 2: Peak current versus form factor. 
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overload duration. 
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FIGURE 1 : Low frequency power losses versus 


average current. 
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FIGURE 6 


MICROELECTRONICS 


ky SGS-THOMSON 


FIGURE 5 :-Voltage drop versus forward current. 
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FIGURE 10 : Dynamic parameters versus junction 
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Figure 11 : Turn-off switching characteristics (without series inductance). 
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BYT 12-200 — 400 


Figure 12 : Turn-off switching characteristics (with series inductance). 
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7 wicRogLectRomics  BYT 12P-600 > 800 


FAST RECOVERY RECTIFIER DIODES 


a VERY HIGH REVERSE VOLTAGE CAPABILITY 
se VERY LOW REVERSE RECOVERY TIME 

a VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 


TO220AC 

SUITABLE APPLICATIONS (Plastic) 

s FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 


ABSOLUTE RATINGS (limiting values) 


RMS Forward Current 


6=0.5 


tt Surge non Beda Forward Current 


P| eevee and Junction Temperature Range — 40 to + 150 ee 
— oe ao P- 
Symbol Parameter 
| soos 


Non Repetitive Peak Reverse Voltage | 640 | 850 | vi | 


THERMAL RESISTANCE 


a 


June 1989 1/5 


BYT 12P-600 — 800 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 


lr = 1A di¢/dt =— 15A/us VpR_ =30V 
lp =0.5A IR=i1A 


tIRM dir/dt = - 50 A/us Vcc = 200V 
dir/dt = - 100 A/us ze ve ? 
Sane. p<0.05u 

| cllabe Soere ae Tj=100°C See figure 11 


dir/dt = - 100 A/us 


Test Conditions 


T, = 100°C Vec = 150V If = lE(Av) 
dif/dt = — 12A/us Lp = 4H See Figure 12 


Note : Applicable to BYT 12 P-800 only. 
To evaluate the conduction losses use the following equation : 


Ve = 1.47 + 0.026 Ir P = 1.47 x IF(av) + 0.026 I-“(RMs) 
es SGs-THOMSON 
4 imicnoztectromics 
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BYT 12P-600 — 800 


- 


Peak current versus form 


factor. 


FIGURE 2: 


Low frequency power losses 
versus average current. 
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Thermal impedance versus 


pulse width. 


FIGURE 4 : 


Non repetitive peak surge 
current versus overload 


duration. 
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Recovery charge versus dif/dt. 


FIGURE 6 : 


Voltage drop versus forward 


current. 
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BYT 12P-600 — 800 


403 


Ww 
aL 
™~ 
= 
W 
Ao) 
™ 
ta 
ci 
no) 


CEPEEC ECON 


Ss 

<x 

— 

LL 
rH 

u 

in 
a) 


Ty = 400 °C 


\ 
All. 


3 
Hae Hane 


Peak reverse current versus 
dip/dt. 
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Recovery time versus dif/dt. 


FIGURE 7 : 
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Dynamic psrameters versus 
junction temperature. 


FIGURE 410 : 


Peak forward voltage versus 
dif/dt. 


FIGURE 8 : 


DUT 


S 
> 


Figure 11 : Turn-off switching characteristics (without series inductance). 
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BYT 12P-600 — 800 


Figure 12 : Turn-off switching characteristics (with series inductance). 
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f SGS-THONSON 
JF MICROELECTROMICS 4 BYT 12PI-600/800 


FAST RECOVERY RECTIFIER DIODES 


» HIGH REVERSE VOLTAGE CAPABILITY 

» VERY LOW REVERSES RECOVERY TIME rr eee ene 
s VERY LOW SWITCHING LOSSES ead aoe BMS: 
» LOW NOISE TURN-OFF SWITCHING 
es INSULATED : Capacitance 7pF 


Isolated 
TO220AC 


SUITABLE APPLICATIONS (Plastic) 


a FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 
=» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Symbol 
Repetitive Peak Forward Current tp < 10us 150 
RMS Forward Current 


lE(AV) Average Forward Current Téace<= 50°C 12 A 

6 =0.5 

lesm Surge non Repetitive Forward Current tp = 10ms 75 A 
Sinusoidal 


Tstg 
qT, 


25 
Storage and Junction Temperature Range — 40 to + 150 
BYT 12PI- 
Symbol Parameter 


[00 | 800 
Repetive Peak Reverse Voliage [600 | 00 | 


THERMAL RESISTANCE 


Symbol | ——~S~S~i rameter SSSSC~<~*~“~*rSCS*~‘ «dC 
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BYT 12PI-600/800 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Symbot [Test Conditions ——S~S~S~Sn 
a es ae 
ee 
7 oe 
7 ee ee 


Ip = 12A 


RECOVERY CHARACTERISTICS 


[Symbor [Test Conaitions ——S~S in |v | ee | Ul 
tr | T, =25°C Ir=1A  dip/dt=-15Aus Va=30V | | | 120 | ns 
Ip =0.5A Ip=iA ir=0.258 | | | 50 | 


TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Symbol Test Conditions 
| di-/dt =— 50A/us Veco =200V Ip =12A 
Lp $ 0.05uH T, =100°C 
di¢/dt =- 100A/us p H 
- E See Figure 11 
dir/dt = — 50A/us 
di¢/dt =— 100A/us 


T, = 100°C Vec = 150V lr = lF(AV) 
dirf/dt=—12A/us Lp, =4uH See Figure 12 


To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.026 Ir P = 1.47 x IF(av + 0.026 Ir“(pMs) 
Oe STA SGS-THOMSON 
MICROELECTRONICS 
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BYT 12PI-600/800 
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Peak current versus form 


factor. 


FIGURE 2 : 


Low frequency power losses 
versus average current. 
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Thermal impedance versus 


pulse width. 


FIGURE 4 : 


Non repetitive peak surge 
current versus overload 


duration. 
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Recovery charge versus di¢/dt. 


FIGURE 6 : 


Voltage drop versus forward 


current. 
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BYT 12PIl-600/800 


403 


dip/dt {A/us) 


Le A Gn me: a 
fsa eI 


BEREERERE 


eK 
= Mo 
~t 
[an] wn fe) Te) [e) wn oO 
fen) fav} CU x“ wi 


400 


400 °C 
90 % confidence 
300 


150 


TMI 
COANCE EC. 
COONEY 
CoN Eee 
CPECNCEECe 
COCOA 
CON 
SEBHEAR\GHNNEEED 
SEDEEED\CAREAE 
CECA 
POOP 
CPE eee 


Peak reverse current versus 


dir/dt. 
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Recovery time versus dif/dt. 
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Dynamic parameters versus 
junction temperature. 
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Peak forward voltage versus 
dip/dt. 
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Figure 11 : Turn-off switching characteristics (without series inductance). 


MICROELECTROMICS 


ky SGS-THORSON 


4/5 


480 


Figure 12 : Turn-off switching characteristics (with series inductance). 
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hay, SGS-THOMSON 
7 wicrozuectRomics BYT 12-600->800 


FAST RECOVERY RECTIFIER DIODES 


s HIGH REVERSE VOLTAGE CAPABILITY 
» VERY LOW REVERSE RECOVERY TIME Cathode connected to case 

» VERY LOW SWITCHING LOSSES 

» LOW NOISE TURN-OFF SWITCHING 

SUITABLE APPLICATIONS Mech 

» FREE WHEELING DIODE IN CONVERTERS 


AND MOTOR CONTROL CIRCUITS 
a» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Symbol | Parameter, =| Vatu | Unit | 
lFRM Repetitive Peak Forward Current tp < 10us 
2 


Ir(aws) | RMS Forward Current 
2 


6=0.5 
sinusoidal 
| P| PowerDissipation sss sd «STo=t00C_—| —“(;sC*d:CV CY 
qj 


BYT 12- 
Symbol Parameter 
| 600 | 800 | 

Repetitive Peak Reverse Voltage | 600 | 800s || VC 
Non Repetitive Peak Reverse Voltage | 640 | 850 | v | 
THERMAL RESISTANCE 

Symbol | Parameter =| Sate =| Unit_ 
“Cr 
June 1989 1/5 
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BYT 12-600 — 800 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Symbst [tet eaons in Ty [ans [a 
Pes Fa 


RECOVERY CHARACTERISTICS 


SEM mee ptt Gonaione_—__{_ine | Typ. | Mex. | unit 
T, = 25 °C Ip=1A dip/dt=-15Aps Va=30V | |  — | 120 | 
fIe=05A In=tA  I=025A | | | 50 | 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Symbol Test Conditions Min. | Typ. | Max. | Unit 
di-/dt =— 50A/us Voc =200V. Ip =12A a rae Es 
di¢/dt ee 100A/us Lo < 0.0524 T, = 100°C 
See Figure 11 
die/dt =— ee 


di-/dt =— | dip/dt=-100Aus 


Voc =200V Ir =IFav) See note 
dig/dt =-—12A/us Lp =12uH See Figure 12 


Note : Applicable to BYT 12-800 only 
To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.026 Ir P = 1.47 x lr~av) + 0.026le“ams) 
Pe ee {Gp SGS-THOMSON 
Jf MICROELECTRONICS 


484 


ae) 
= 


Na 
NEE 
NS 
NN 
| ANS 
| LIN 
fae ee 


Pro | 


ral 


FIGURE 1: Low frequency power losses 
versus average current. 
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FIGURE 3: Non repetitive pesk surge 
current versus overload 
duration. 
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FIGURE 5: Voltage drop versus forward 
current. 
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FIGURE 2: Peak current versus form 
factor. 
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FIGURE 4: Thermal impedance versus 
pulse width. 
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FIGURE 6 ; Recovery charge versus dif/dt. 
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dic/dt (A/us) 
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Peak reverse current versus 
dir/dt. 


FIGURE 6 : 


Recovery time versus dir/dt. 
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Dynamic parameters versus 


junction temperature. 


FIGURE 40 : 


Peak forward voltage versus 
dir/dt. 
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Figure 11 : Turn-off switching characteristics (without series inductance). 


MICROELECTRONICS 


ky SGS-THOMSON 


4/5 


486 


BYT 12-600 — 800 


Figure 12 : Turn-off switching characteristics (with series inductance). 
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SGS-THOMSON 
NICROELECTROMICS BYT 12P-1000 


ky 


FAST RECOVERY RECTIFIER DIODE 


m VERY HIGH REVERSE VOLTAGE CAPA- 
BILITY Cathode connected to case 

a VERY LOW REVERSE RECOVERY TIME 

a VERY LOW SWITHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 


TO220AC 


SUITABLE APPLICATIONS (Plastic) 


a FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 
a» RECTIFIER IN S.M.P.S. 


ABSOLUTE MAXIMUM RATINGS 


le(RMs) | RMS Forward Current 


lF(AV) Average Forward Current Tcoase= 100°C 
6=0.5 

l-sm Surge Non Repetitive Forward Current tp = 10ms 
Sinusoidal 


| P| Power Dissipation [Tease=toore | 2H] 


_ Storage and Junction Temperature Range — 40 to + 150 4 


THERMAL RESISTANCE 


Symbol] ‘Parameter ——=SSCS~“~sSSCSC*« CC 
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BYT 12P-1000 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


i 
Vee Vann a ee 
fisere = 100°C sa 


Te 
RECOVERY CHARACTERISTICS 


Sem eTeegoramers ne ik 
= 25°C Ip =1A di-/dt=-15A4us Va=30V | | | 155 | 
Ir=05A In =tA I=025A | || 

TURN-OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Symbol Test Conditions | Min. | Typ. | Max. | Unit_| 
tiam | dir/dt=—50A/us | Voc =200V Ip = 12A ir tae 
dip/dt =- 100A/us| Le $0-05pH = Ty = 100°C 
See Figure 11 
pw fete st dig/dt =— 50A/us 


| dip/dt =— 100A/us. 


T, = 100°C Veco = 200V_ Ir = IF (avy 
di-/dt=—12A/us Lp = 12H See Figure 12 


To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.026 IF P = 1.47 x IF(av) + 0.026 Ir“(ams) 
2/9 (yz SGS-THOMSO 
S/ i crea petite 
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BYT 12P-1000 


FIGURE 4: Low frequency power losses FIGURE 2: Peak current versus form 
versus average current. factor. 
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BYT 12P-1000 
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FIGURE 7: Recovery time versus dip/dt. FIGURE 6: Peak reverse current versus 
dip/dt. 
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FIGURE 8 : Peak forward voltage versus FIGURE 10 : Dynamic parameters versus 
dip/dt. junction temperature. 
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Figure 11 : Turn-off switching characteristics (without series inductance). 
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Figure 12 : Turn-off switching characteristics (with series inductance). 
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1CT71 SGS-THOMSON 
SF iicROELECTROMICS BYT 12PI-1000 


FAST RECOVERY RECTIFIER DIODE 


» VERY HIGH REVERSE VOLTAGE CAPA- 
BILITY Insulating voltage 2500 Vams 

a VERY LOW REVERSE RECOVERY TIME 

a VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 

a» INSULATED : Capacitance 7pF 


Isolated 
TO220AC 


SUITABLE APPLICATIONS (Plastic) 


» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 
=» RECTIFIER IN S.M.P.S. 


ABSOLUTE MAXIMUM RATINGS 


Symboll———~S~Sarameter = SSSC*dSCSCS*~*~«S ate = Sit 
Repetitive Peak Reverse Voltage 1000 
Non Repetitive Peak Reverse Voltage 1000 
Repetitive Peak Forward Current tp < 10ps 


le;av) | Average Forward Current Tease = 50°C 12 
6 =0.5 

l-sm Surge Non Repetitive Forward Current tp = 10ms 
Sinusoidal 


Storage and Junction Temperature Range — 40 to + 150 


THERMAL RESISTANCE 


ai 
aa ee ee 
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BYT 12PI-1000 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 


RECOVERY CHARACTERISTICS 


Symbol[ Test Conditions | Min. | Typ. | Max. | Unit _| 
tr | T, =25°C Ip=1A — dig/dt=-15Aus Va=30V | | | 155 | 
I-=05A  Ip=1A 1,=0.258 | | | 65 | 


TURN-OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Symbol Test Conditions in. [ Typ. | Max. | Unit 
dip/dt=— 50A/us| Voc =200V— Ir = 12A oars as 
di-/dt ee 100A/us Lp < 0.05nH T; = 100°C 

See Figure 11 

di-/dt=— 50A/us 

di-/dt =— 100A/us 


TURN-OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 


[Symbol] Test Conditions ——~—S~S~d«Cin. | Typ. | Max. | Unit | 


Vec =200V Ir = IF (av) 4.5 
dir/dt=-—12A/us Lp =12uH See Figure 12 


To evaluate the conduction losses use the following equation : 


Ve = 1.47 + 0.026 Ir P = 1.47 x IF(av) + 0.026 IF“(pms) 
eC sGs-THOMSON 
7 imcnorrectromes 
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FIGURE 1: Low frequency power losses FIGURE 2: Peak current versus form 
versus average current. factor. 
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FIGURE 3: Non repetitive peak surge FIGURE 4: Thermal impedance versus 
current versus overload pulse width. 
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FIGURE 5: Voltage drop versus forward FIGURE 6 : Recovery charge versus dif/dt. 
current. 
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FIGURE 7 : Recovery time versus dif/dt. FIGURE 8: Peak reverse current versus 
di¢/dt. 
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FIGURE 9 : Peak forward voltage versus FIGURE 40 : Dynamic parameters versus 
dir/dt. junction temperature. 


Figure 11 : Turn-off switching characteristics (without series inductance). 
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Figure 12 : Turn-off switching characteristics (with series inductance). 
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FAST RECOVERY RECTIFIER DIODES 


a VERY HIGH REVERSE VOLTAGE CAPABILITY 
a VERY LOW REVERSE RECOVERY TIME 

a VERY LOW SWITCHING LOSSES 

w LOW NOISE TURN-OFF SWITCHING 


Cathode connected to case 


SUITABLE APPLICATIONS 

a» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

a» RECTIFIER IN S.M.P.S. 


ABSOLUTE MAXIMUM RATINGS 


[symbol] ~*~ arameter——=SCS*~“‘*‘“‘*~*‘~dYCSC*~“‘*‘*‘S SS*d;C 


lF (AV) Average Forward Current Tcase = 85°C 12 
6=0.5 

lFSM Surge Non Repetitive Forward Current tp = 10ms 75 A 
Sinusoidal 
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BYT 12-1000 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


ae a 
ee ee 


Ip = 12A 
= = 100°C 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions | Min. | T 


trr T, = 25°C Ip =1A di-/dt =— 15A/us Vp_ =30V 
lp =0.5A Ip =1A lr =0. 


I 
tiam | dig/dt=—- 50A/us| Voc =200V-— Ip = 12A 
dig/dt=—100A/us| Lp $9.05nH = -T, = 100°C 
See Figure 11 
di-/dt =— SOA/pus 
di-/dt =— 100A/us 


TURN-OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 


[Symbol] Test Conditions _—~—S~drCin, ‘| Typ. | Max, | Unit 


Vap | T, = 100°C Voc =200V Ir =IF av) 4.5 
= Vcc di-/dt =—12A/us Lp =12uH See Figure 12 


To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.026 Ir P = 1.47 x Ir(av) + 0.026 Ie“rms) 
CI {a SGS-THOMSON 
7 icRogLectromes 
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BYT 12-1000 
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Peak current versus form 


factor. 


FIGURE 2 : 


Low frequency power losses 
versus average current. 


FIGURE 4 : 
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Thermal impedance versus 


pulse width. 


FIGURE 4 : 


Non repetitive peak surge 
current versus overload 


duration. 


FIGURE 3 : 


SO X% confidence 
Ty = 400 °C 


50 


40 


Recovery charge versus di-¢/dt. 


FIGURE 6 : 


Voltage drop versus forward 


current. 


FIGURE 5 : 
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BYT 12-1000 


= IF(av) 
= 100 °C 


confidence 


40 402 403 


FIGURE 8: Peak reverse current versus 
dip/dt. 
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FIGURE 9: Peak forward voltage versus FIGURE 10 : Dynamic parameters versus 
dic/dt. junction temperature. 
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Figure 11 : Turn-off switching characteristics (without series inductance). 
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BYT 12-1000 


Figure 12 : Turn-off switching characteristics (withseries inductance). 
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7 wicRoELEcTROMIGS § BYT16P-200 > 400 


FAST RECOVERY RECTIFIER DIODES 


» VERY LOW REVERSE RECOVERY TIME 
» VERY LOW SWITCHING LOSSES 
» LOW NOISE TURN-OFF SWITCHING Cathode connected to case 


SUITABLE APPLICATIONS : 
a The BYT 16 P canbe used: 


TO220AB 


(Plastic) 
16A 2x 8A 


ABSOLUTE RATINGS (limiting values) 


Parameter 
lFRM Repetitive Peak Forward Current tp < 10ps 
iriaus) | RMS Forward Current 


lE(av) Average Forward Current Tease = 100°C 16 A 

6 =0.5 

l—Fsm Surge non Repetitive Forward Current tp = 10ms 100 A 
Sinusoidal 


Storage and Junction Temperature Range — 40 to + 150 
q 


THERMAL RESISTANCE 


Symbol 


tota 2 


Coupling 


Symbol 
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BYT 16P-200 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Symbot [Test Gonaiione Twin [typ [mex [ot 
| es ee a 


TT, =250 = tae lp = 8A 
RECOVERY CHARACTERISTICS 


[symbol | Test Conditions | Min. | Typ. | Max. | Unit _| 
tr | T, =25°C Ip =1A  dig/dt=-15Aus Va=30V | | | 75 | 
Ip =0.5A Ip =1A 1-025 | | | 35 | 


TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Symbol | Test Conditions | Min. | Typ. | Max. | Unit | 
tru | dip/at =~ 32A/ps Veo =200V 1p =8A ee ee 
See Figure 11 
dir/dt =— 32A/us 
dir/dt =— 64A/us 


[symbol | Test Conditions | Min. | Typ. | Max. | Unit 


T; = 100°C Veco =120V If =lFav) See note 3.3 
die/dt = — 8A/us Lp = 9yH See Figure 12 


Note : Applicable to BYT 16P-400 only 


To evaluate the conduction losses use the following equations : 
VF =1.14+0.024le - 


P = 1.1 x Ir(av) + 0.024lF* (RMS) (1 leg) P=1.1 x IFiav) + 0.01 2IF“(AMs) ( 2 legs) 
2/5 
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BYT 16P-200 — 400 


¢ 


FIGURE ss : aon current versus form factor. 


Ip(AV) 


FIGURE 1 : Low frequency power losses versus 


average current. 


(A) 


AH 


S 


FIGURE 4 : Thermal impedance versus pulse width. 


FIGURE 3: Non repetitive peak surge current versus 


overload duration. 


Ip (A) 


FIGURE 6 : Recovery charge versus dlF/dt. 


FIGURE 5: Voltage drop versus forward current. 
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BYT 16P-200 — 400 


Tj = 100°C 
eS 90% confidence 
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100 200 300 400 = dig/dt 101 40 60 80 dig/dt 


FIGURE 8 : Peak reverse current versus dIF/qt. (A/us) 


Tj = 100°C 
90% confidence 
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FIGURE 9 : Peak forward voltage versus dl¢/¢t. (A/us) FIGURE 10 : Dynamic parameters versus junction 


temperature. 


Figure 11 : Turn-off switching characteristics (without series inductance). 
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Figure 12 : Turn-off switching characteristics (with series inductance). 
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FAST RECOVERY RECTIFIER DIODES 


» VERY LOW REVERSE RECOVERY TIME 
a VERY LOW SWITCHING LOSSES 
a» LOW NOISE TURN-OFF SWITCHING 


Cathode connected to case 


SUITABLE APPLICATIONS SOD93 
=» FREE WHEELING DIODE IN CONVERTERS (Plastic) 

AND MOTOR CONTROL CIRCUITS 
=» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter vata Tt 
AMS Forward Current a 


lE(AV) Average Forward Current Tease = 100°C 
6=0.5 

lesm Surge non Repetitive Forward Current tp = 10ms 
Sinusoidal 


| Power Dissipation [Tease = t00°@ | |W 


P| Rewer and Junction Temperature Range see ce 
BYT 30P- 
Symbol Parameter 


er ae 


THERMAL RESISTANCE 
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BYT 30P-200 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Sombat [Tost Gonatons in Ty: oss [i 
a mee A 
aaa a 


RECOVERY CHARACTERISTICS 


|Ssymbol | Test Conditions | Min. | Typ. | Max. | Unit | 
T, = 25°C Ir=1A  dig/dt=-15Aus Va=30V | | | 100. 


[Ie=05A  Ia=tA  I=0.25A | | | 80 
TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


tiam | dir/dt =— 120A/us Veco =200V Ir =30A a rn ee 
die/dt = — 240A/us Lp < O.05H = T, = 100°C 
See Figure 11 
dir/dt =— 120A/us 
dir/dt =— 240A/us 


Ch a as FS oe aa al 


di-/dt =- 30A/us ss Lp = 1ptH See Figure 12 


To evaluate the conduction losses use the following equations : 


Ve = 1.1 + 0.0095IF P = 1.1 x IF(avy = 0.0095IF“(ams) 
Or {57 SGS-THOMSON 
7 imcRoELEcTROMICS 
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are 
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FIGURE 4 : Thermal impedance versus pulse width. 


FIGURE 2: Peak current versus form facto 
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FIGURE 1: Low frequency power losses versus = !-(AV) 


average current 
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AT 
vanniae 


FIGURE 3: Non aeahie peak surge current versus 


overload duration. 
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10 20 40 60 80100 200 400 600 dif/dt 
FIGURE 8: Peak reverse current versus dlF/qt. (A/ps) 


Tj = 100°C 
90% confidence 
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100 200 300 400 = di/dt 0 50 100 150 200 Tj (°c) 


FIGURE 9: Peak forward voltage versus dlc. (A/us) FIGURE 10 : Dynamic parameters versus junction 
temperature. 


Figure 11 : Turn-off switching characteristics (without series inductance). 
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Figure 12 : Turn-off switching characteristics (with series inductance). 
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IS ~ SGS-THOMSON 
4 iwicroguecTRomes BYT 30PI-200—>400 


FAST RECOVERY RECTIFIER DIODES 


» VERY LOW REVERSE RECOVERY TIME 
» VERY LOW SWITCHING LOSSES | 
» LOW NOISE TURN-OFF SWITCHING Insulating voltage 2500 Vams 
us INSULATED : Capacitance 15pF 


Isolated 


SUITABLE APPLICATIONS Beas 
a» FREE WHEELING DIODE IN CONVERTERS 

AND MOTOR CONTROL CIRCUITS 
» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Symbol |———~—~—sParameter——=SSSS~*~*~drCSC*‘“‘*‘“*‘w:~S~S~S~*d;*C | 
Repetitive Peak Forward Current tp < 10us 
RMS Forward Current 


[RMS Forward Current | OC CC 
lF(Av) Average Forward Current Tease = 60°C 30 A 
6 =0.5 
lesm Surge non Repetitive Forward Current tp = 10ms 350 A 
Sinusoidal 


| P| Power Dissipation Tease = 60°C 


Tstg Storage and Junction Temperature Range — 40 to + 150 °C 
q; 
ati | 200 | 300 | 400 | 


Repetitive Peak Reverse Voltage 
Vasm Non Repetitive Peak Reverse Voltage 


THERMAL RESISTANCE 
Symbol [CTs Conditions =| Value |i 
June 1989 1/5 


519 


BYT 30PI-200 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


RECOVERY CHARACTERISTICS 


-Sembo!_|_____Test Goneittons___| Min. | Typ. [max | Unit_ 
T, = 25°C Ir=1A  dig/dt=-15As Va=30V | | | oo | 
Ir =O.5A IR=iA » |r =0.25A a a a ee 

TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Symbol Test Conditions Pan ye [ex [at 
tiam | dig/dt =— 120A/ys Vcc =200V Ip =30A a i a 
di¢/dt = — 240A/us Lp $0.05nH T= 100°C 
See Figure 11 
| iw deiinn taba —_t di¢/dt =— 120A/us 


| dig/dt=—-240Ais 


TURN -OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 


i a a cea a ee 


T, = 100°C Voc = 60V lr =lF(av) See note 3.3 
dif/dt = — 30A/us Lp = 1H See Figure 12 


Note : Applicable to BYT 30 PI-400 only 


To evaluate the conduction losses use the following equations : 


Ve = 1.1 40.0095 Ir P = 1.1 x lF(av) + 0.0095IF7(pms) 
re {a7 SGS-THOMSON 
S/ | MICROELECTRONICS 
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BYT 30PI-200 — 400 


50 IF(AV) 


FIGURE 2: Peak current versus form facto 


(A) 


FIGURE 1 : Low frequency power losses versus 


average current. 
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FIGURE 4: Thermal impedance versus pulse width. 
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FIGURE 3: Non repetitive peak surge current versus 


overload duration. 
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FIGURE 6 : Recovery charge versus dIF dt. 


FIGURE 5: Voltage drop versus forward current. 
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BYT 30PI-200 — 400 


Tiyj) = 100°C 
90% confidence 


100 200 300 400 dif/dt 10 20 40 60 80100 200 400 600 dig/dt 
FIGURE 7 : Recovery time versus dlF/qt. (A/us) FIGURE 8: Peak reverse current versus dl f/qt. (A/us) 


T(vj) = 100°C 
80% confidence 
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100 200 300 400 dig/dt 50 100 150 200 = Ty) (°C) 
FIGURE 9: Peak forward voltage versus dl/qt. (A/us) FIGURE 10 : Dynamic parameters versus junction 
temperature. 


Figure 11 : Turn-off switching characteristics (without series inductance). 
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BYT 30PI-200 — 400 


Figure 12 : Turn-off switching characteristics (with series inductance). 
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HIGH EFFICIENCY 
FAST RECOVERY DIODES 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a VERY LOW REVERSE RECOVERY TIME 

a VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 

a HIGH DISSIPATION MINIATURE PACKAGE 
» SURFACE MOUNT TECHNOLOGY 


COMPATIBLE 
Power SO-10'™ 
Plastic, non isolated SMD 
with copper tab 
DESCRIPTION 


Single rectifier suited for freewheeling in conver- 
ters and motor control circuits. 

Packaged in a high performance surface mount 
package PSO-10, this device is intended for use 
in high frequency inverters, free wheeling and po- 
larity protection applications. 


ABSOLUTE MAXIMUM RATINGS 


symbol | __———sParometer S| Valve =| Unt 
RMS forward current (All pins connected) 


6=0.5 


IFRM Repetitive peak forward current 
f =5 kHz 
Storage and junction temperature range - 40 to+ 150 °C 
q 


TM : PowerSO-10 1s a trademark of SGS-THOMSON Microelectronics. 
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BYT30M-400 
THERMAL RESISTANCE 


Symbol Parameter 


Rth (j-c) | Junction to case thermal resistance 


Vr = VRRM Tj = 25°C 
Tj = 100°C 


Ir =30A T; = 100°C 


Typ. 


Pulse test: *tp=5ms, duty cycle<2% 
“tp = 380 us, duty cycle< 2% 


To evaluate the conduction losses use the following equation : 
P = 1.1 x IF(av) + 0.0095 IF“(RMs) 


RECOVERY CHARACTERISTICS 


Test Conditions 
Reverse recovery | Tj = 25°C lp = 0.5A 
time Irr=0.25A IR=1A 
Tj = 25°C lIF=1A 
dir/dt=-15A/us VrR=30V 


TURN-OFF SWITCHING CHARACTERISTICS 


Test Conditions 
Maximum reverse | Tj= 100°C dir/dt = -120A/us 


recovery time 
IF=30A dir/dt = -240A/us 
Maximum reverse | Vcc=200V | dlr/dt=-120A/us 


recovery current 
Lp <0.05 nH | dle/dt = -240A/us 


C factor | Turn-off Tj = 100°C lF = IF(AV) 
overvoltage Vcc=60V Lp =1 pH 
coefficient dlF/dt = -30A/us 


2/5 Gy, SGS-THOMSO 
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PIN OUT configuration in PowerSO-10 : 


Anode = pinitod5 
Cathode = connected to base tab 


Fig.1 : Average forward power dissipation versus 
average forward current. 
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Fig.3 : Forward voltage drop versus forward cur- 
rent (maximum values). 
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BYT30M-400 


top view 


Fig.2 : Peak current versus form factor. 
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Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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Fig.5 : Non repetitive surge peak forward current 
versus overload duration. 
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Fig.9 : Peak reverse current versus dlF/dt.. 
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Fig.6 : Average current versus ambient tempera- 
ture. (duty cycle) 
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Fig.8 : Recovery times versus dlF/dt.. 
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Fig.11: Dynamic parameters versus junction tem- 
perature. 
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FAST RECOVERY RECTIFIER DIODES 


a VERY LOW REVERSE RECOVERY TIME 
a VERY LOW SWITCHING LOSSES 
a LOW NOISE TURN-OFF SWITCHING 


SUITABLE APPLICATIONS 

a» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

=» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Symbol | Parameter | Value Unit 
Repetitive Peak Forward Current tp < 10us 500 
RMS Forward Current 


l—esm tp = 10ms 
sinusoidal 


0 
Storage and Junction Temperature Range — 40 to + 150 °C 
T, 


EEE 


“cn 
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BYT 30-200 — 400 


ELECTRICAL CHARACTERISTICS 


STATIC CHARACTERISTICS 


Symbol 


lp =30A 


RECOVERY CHARACTERISTICS 


[Symbol | _~~—~__‘TestConditions ——~—=~—~—~S~«d«SMin. ‘| ‘Typ. | Max. | Unit 
tr | T, = 25°C Ip=1A dig/dt=-15As Va=30V | | | 100 | ns 
Ip =0.5A In = 1A le =0.254 | | | 50_ | 
TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


[Symbor [__Test Conditions ~~~ Min. | Typ. | Max. | Unit | 
bp <008uH T,=100% = [Tso | 
ee 
ee re 


TURN -OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 


[Symbol | Test Conditions |S Min. | Typ. | Max. | Unit 
3.3 


T, = 100°C Veco =60V— IF = IF(av) 
di¢/dt = — 30A/us Lp = 1H See Figure 12 


To evaluate the conduction losses use the following equations : 


Ve = 1.1 + 0.0095 Ir P = 1.1 x IF(av) + 0.0095 Ir“(pms) 
0 57 SGS-THomsoN 
MICROELECTRONICS 
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BYT 30-200 — 400 
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FIGURE 1: Low frequency power losses versus !F(AV) 


average current 


FIGURE 2: Peak current versus form factor. 
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FIGURE 3 : Non repetitive peak surge current versus 


overload duration. 


FIGURE 4 : Thermal impedance versus pulss width. 


90% confidence 
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FIGURE 6 : Recovery pei versus ae 


FIGURE 5: Voltage drop versus forward current. 
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BYT 30-200 — 400 
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FIGURE 10 : Dynamic parameters versus junction 


temperature. 


Wal eSies ale Me 
SReRReaa 
ReReeSee 
ER GeRRERE? 
TEI a eae 
BeRENEERED) 
CCCCEN 
ARERR RNERG 
EERERSRS OE: 


400 


qj 
:90% confidence 


poe ye fete 
EERE, 


_ 
= 
a) 


Lo 


(without series inductance). 


Figure 11 : Turn-off switching characteristics 
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BYT 30-200 — 400 


. Figure 12 : Turn-off switching characteristics (with series inductance). 
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17] SGS-THOMSON 
7 WICROELECTRONICS BYT 30P-600/800 


FAST RECOVERY RECTIFIER DIODES 


a HIGH REVERSE VOLTAGE CAPABILITY 
« VERY LOW REVERSE RECOVERY TIME 
a VERY LOW SWITCHING LOSSES Cathode connected to case 
a LOW NOISE TURN-OFF SWITCHING 


SUITABLE APPLICATIONS ~One8 
» FREE WHEELING DIODE IN CONVERTERS (Plastic) 

AND MOTOR CONTROL CIRCUITS 
» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter pValue | Unit 
Repetitive Peak Forward Current ty 10s a ae 


lF(AV) Average Forward Current Tease = 85°C 
6 =0.5 

lesm Surge non Repetitive Forward Current tp = 10ms 
ae 


Power | Power Dissipation === | Toase = 85°C | = 85°C 


—— Storage and Junction Temperature Range _ |__| to + 150 
qT, 
ae ae P- 
Symbol Parameter 


Repetitive Peak Reverse Voltage - So a 


Non Repetitive Peak Reverse Voltage | 640 | #850 | v | 
THERMAL RESISTANCE 

Symbol Parameter pValue | nit_| 
MW 
June 1989 1/5 
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BYT 30P-600/800 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Sm [ tenons TT Tn To 
Cs ma 


/T,=25C ‘| Ip = 30A 


T, = 100°C 


RECOVERY CHARACTERISTICS 


lr =1A dif/dt =-— 15A/us VR =30V 
Ir =0.5A IpR=1A 


Symbol Test Conditions 
tina di-/dt = — 120A/us Vec =200V Ip =30A 


dif/dt = — 240A/us Lp $0.05H = T, = 100°C 
See Figure 11 
tw Sele emis di-/dt = — 120A/is 


| dig/dt=-240As 


Voc =200V_ Ir = I Fav) See note 
Lp = 5pH See Figure 12 


Note : Applicable to BYT 30 P-800 only. 
To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.01 Ir P = 1.47 x IF(avy + 0.01 IF?(ams) 
ee scs-THOMSON 
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BYT 30P-600/800 


| LA | 

AA te tay (A) 

FIGURE 4: Low frequency power losses FIGURE 2: Peak current versus form 
versus average current. factor. 
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FIGURE 3: Non repetitive peak surge FIGURE 4: Thermal impedance versus 
current versus overload pulse width. 
duration. 
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FIGURE 7: Recovery time versus dir/dt. FIGURE 6 : Peak reverse current versus 
dip/dt. 
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Figure 11 : Turn-off switching (without series inductance). 
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Figure 12 : Turn-off switching characteristics (with series inductance). 
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FAST RECOVERY RECTIFIER DIODES 


a» HIGH REVERSE VOLTAGE CAPABILITY 
m VERY LOW REVERSE RECOVERY TIME Insulating voltage 2500 Vams 
as VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 
z INSULATED : Capacitance 15pF 


Isolated 
DOP3I 
(Plastic) 


SUITABLE APPLICATIONS 

» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

a» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Symbol 
Repetitive Peak Forward Current 375 
RMS Forward Current 

A 


lE(Av) Average Forward Current Tease = 50°C 30 
6 =0.5 
lesm Surge non Repetitive Forward Current tp = 10ms 200 
Sinusoidal 
62 


ue Power Dissipation Tease = 50°C 


Tstg Storage and Junction Temperature Range — 40 to + 150 °C 
q 
BYT 30PI- 
Symbol Parameter 


| 600 | 800 
Repetitive Peak Reverse Voltage | 600 | 00 
Non Repetitive Peak Reverse Voltage 


THERMAL RESISTANCE 


June 1989 1/5 


543 


BYT 30PI-600/800 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


-Sypel_{_______Tes.Gondviens_____/ min, | Typ Mek 1 Unit” 
Vr = Varm is onl a Oe 
a = 100°C re ee 
Ir = 30A PTT tv 

Pt 


RECOVERY CHARACTERISTICS 


[Sumber [teat Gonatns Tins [yp [i [i 
ter Tj = 25°C Ip =1A _ dig/dt =- 15A/us Va = 30¥ |__| 180 | 


TURN -OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Symbol Test Conditions Duin. | typ. | Max. [Unit | 
tam — | dir/dt =— 120A/us Vcc =200V Ir =30A P| t60 | 
di¢/dt =e 240A/us Lp < 0.0514 T, = 100°C 
See Figure 11 
di-/dt = - 120A/us 
dip/dt = — 240A/us 


T, = 100°C Veco = 150VsIre =lFav) 
di¢/dt = — 30A/us Lp = 4yH See Figure 12 


To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.010 Ir P = 1.47 x Ir(av) + 0.010 IF*(Rms) 
ee sGs-THOMSON 
s/f MICROELECTRONICS 
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FIGURE 4 : 


Low frequency power losses 
versus average current. 
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FIGURE 3: Non repetitive peak surge 
current versus overload 
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FIGURE 5 ; 


Voltage drop versus forward 
current. 
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FIGURE 2: Peak current versus form 


factor. 


FIGURE 4: Thermal impedance versus 


pulse width. 
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TF (AV) 
dip/dt (A/ps) 


90 % confidence 


Tj = 100 °C 


IF 


Peak reverse current versus 
dip/dt. 


FIGURE 6 : 


Recovery time versus dif/dt. 


FIGURE 7 : 


Dynamic parameters versus 
junction temperature. 


FIGURE 10 : 


Peak forward voltage versus 
dip/dt. 
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Figure 11 : Turn-off switching characteristics (without series inductance). 
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Figure 12 : Turn-off switching characteristics (with series inductance). 
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FAST RECOVERY RECTIFIER DIODES 


a HIGH REVERSE VOLTAGE CAPABILITY 
a VERY LOW REVERSE RECOVERY TIME 
a» VERY LOW SWITCHING LOSSES Cathode connected to case 
a LOW NOISE TURN-OFF SWITCHING 


SUITABLE APPLICATIONS 

» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

a RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Eyal 
Repetitive Peak Forward Current tp < 10us 
AMS Forward Curren 


lE(Av) Average Forward Current Tease = 75°C 30 A 
6 =0.5 

lFsM Surge non Repetitive Forward Current tp = 10ms 200 A 
Sinusoidal 


Power Dissipation Tease: = 75°C 


—P! 
Tstg Storage and Junction Temperature Range — 40 to + 150 °C 
q, 
BYT 30- 
Symbol Parameter 


[soo [800 


THERMAL RESISTANCE 


Symbol | —~S=~s*~“~*~‘“~*~é amet —SCSCS*C*“‘*‘*dCSC*C“*‘ ~~ 
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ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Cc 


rt, =10000 = 100°C 


ter T, = 25°C le =1A  dir/dt=— 15A/us Vr =30V 
Ip = 0.5A IR=1A ler = 0.25A 


tinM dir/dt = — 120A/us Voc =200V I- =30A 
di-/dt = — 240A/ps Lp <0.05"H T, = 100°C 
See figure 11 
jtw [atch 20Rs _ dip/dt = — 120A/us 


dif/dt =— | dig/dt=-240As 


T; = 100°C Voc =150VsIr = Irv) 
dif/dt =— 30A/us Lp = 4uH See figure 12 


To evaluate the conduction losses use the following equation : 


Ve = 1.47 + 0.010 IF P = 1.47 x IF(av) + 0.010 le*(ams) 
OF es eC; {57 SGS-THOMSON 
7 imcRoELecrRomes 


BYT 30-600/800 
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AA | | tray (4) 

FIGURE 4: Low frequency power losses FIGURE 2: Pesk current versus fora 
versus average current. factor. 
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FIGURE 39: Non repetitive peak surge FIGURE 4: Thermal impedance versus 
current versus overload pulse width. 
duration. 
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FIGURE 5: Voltage drop versus forward FIGURE 6 : Recovery charge versus di-/dt. 
current. 
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FIGURE 8: Peak forward voltage versus 
dig/dt. 
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FIGURE 8 : Peak reverse current versus 
dip/dt. 
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FIGURE 40 : Dynamic parameters versus 
junction temperature. 


Figure 11 : Turn-off switching characteristics (without series inductance) 
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Figure 12 : Turn-off switching characteristics (with series inductance) 
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FAST RECOVERY RECTIFIER DIODE 


a VERY HIGH REVERSE VOLTAGE CAPABILI- 
TY Cathode connected to case 

a VERY LOW REVERSE RECOVERY TIME 

a VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 


SOD93 
(Plastic) 


SUITABLE APPLICATIONS 

a» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

» RECTIFIER IN S.M.P.S. 


ABSOLUTE MAXIMUM RATINGS 


[Parameter —SSCSid at 
Vs 


aus) RMS Forward Curent 


IF (AV) Average Forward Current Tease = 85°C 30 A 
6=0.5 

lESM Surge Non Repetitive Forward Current tp = 10ms 200 
Sinusoidat 


Tstg Storage and Junction Temperature Range — 40 to + 150 
qT 


THERMAL RESISTANCE 


Symbol] SSOSCSCSSCS~CS rameter SSSCSCSC~idtSCSSCSCS*C« «YC 


Symbol 
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BYT 30P-1000 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 


= Varo 


RECOVERY CHARACTERISTICS 


[Symbor] —~~STest Gonations ———SSSS~*~drCns | Ty | ex | Un 
tr | T; = 25°C Ik=1A — dig/dt=-15As Va=30V {| | | 165 | 
Ip =0.5A  Ig=1A r= 0.258 | | | 70 | 


TURN-OFF SWITCHING CHARACTERISTICS (without series inductance) 


ting dir¢/dt =— 120A/us| Voc = 200V Ir = 380A 
di¢/dt =— 240A/us| Lp $ 0.05nH Ty = 100°C 
See Figure 11 
dig/dt =~ 120A/us 
di/dt =— 240A/us 


TURN-OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 


Test Conditions 


Voc =200V Ir =Ir (av) 
dir/dt =— 30A/us Lp, =5nH See figure 12 


To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.010 Ie P = 1.47 x Ir(av) + 0.010 Ie“(pms) 
ee Scs-THOMSON 
‘I7 WMcROELECTROMCS 
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CCoCENAE : 
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Peak current versus form 


FIGURE 2: 


Low frequency power losses 
versuS average current. 


FIGURE 4 : 


factor. 
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Thermal impedance versus 


pulse width. 


FIGURE 4: 


Non repetitive peak surge 
current versus overload 


duration. 


FIGURE 3 : 


409 


dig/dt (A/ps) 


400 °C 


Grr (pC) 
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Recovery charge versus dif/dt. 


FIGURE 8 : 


Voltage drop versus forward 


current. 


FIGURE 5 : 
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Peak reverse current versus 
dip/dt. 


FIGURE 8 : 


Recovery time versus dif/dt. 
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Dynamic parameters versus 
junction temperature. 


Peak forward voltage versus FIGURE 40 : 


dif/dt. 


FIGURE S$ : 
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(without series inductance). 


Figure 11 : Turn-off switching characteristics 
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Figure 12 : Turn-off switching characteristics (with series inductance). 


o/5 
keyg SGS-THOMSON — 
‘J7 Microsuecrromcs 

559 


f SGS-THOMSON 
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FAST RECOVERY RECTIFIER DIODE 


a VERY HIGH REVERSE VOLTAGE CAPA- 
BILITY 

» VERY LOW REVERSE RECOVERY TIME 

se VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 

» INSULATED : Capacitance 15pF 


Insulating voltage 2500 Vams 


K 


Isolated 
DOP3!I 
(Plastic) 
SUITABLE APPLICATIONS 
» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 
=» RECTIFIER IN S.M.P.S. 


ABSOLUTE MAXIMUM RATINGS 


[Symbol] ————~—SParameter———SC«SSSSCSVatve «Ct 


RMS Forward Current 


l—Fsm Surge Non Repetitive Forward Current tp = 10ms 200 A 
Sinusoidal 


Storage and Junction Temperature Range — 40 to + 150 °C 
T, 


THERMAL RESISTANCE 
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BYT 30PI-1000 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


CC 
re 


RECOVERY CHARACTERISTICS 


Symi test eonaons Tin tT [a 
iz = 25°C Ip=1A —dip/dt=-15Aus Va=30V | | | 165 | 
Ip =0.5A In =1A Wr=0.25A | | | 70 | 

TURN-OFF SWITCHING CHARACTERISTICS 


tin | dir/dt=— 120A/us} Voc = 200V_— Ir = 30A a ee 
eft=— 240mne] bp $005HH 7, = 100°C 
di-/dt =— 240A/us| Le S i= 
a = See Figure 11 
die/dt =— 120A/us 
dip/dt =— 240A/us 


TURN-OFF OVERVOLTAGE COEFFICIENT 


[Symbol] Test Gonditions———SSSSS*~drCin | Typ, | Maes | Unit 


5 Voc die/at = 30A/us Lp = 5uH See Figure 12 


To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.010 Ir P = 1.47 x lr(av) + 0.010 Ips) 
eee sGs-THOMSON 
7 icRoEecrmomes 
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Peak current versus form 


factor. 


FIGURE 2 : 


Low frequency power losses 
versus average current. 


FIGURE 4 : 


Thermal impedance versus 


pulse width. 


FIGURE 4 : 


Non repetitive peak surge 
current versus overload 


duration. 
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Recovery charge versus dir/dt. 


FIGURE 86 : 


Voltage drop versus forward 


current. 


FIGURE 5 : 
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BYT 30PI-1000 


T; = 100 °C 


90 % confidence 


Peak reverse current versus 
dip/dt. 


FIGURE 6 : 


Recovery time versus dif/dt. 
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Dynamic parameters versus 
junction temperature. 


Peak forward voltage versus FIGURE 40: 


dip/dt. 


FIGURE $ : 
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(without series inductance 


Figure 11 : Turn-off switching characteristics 
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Figure 12 : Turn-off switching characteristics (with series inductance). 


fy SGS-THOMSON a er eee 
J, MICROELECTRONICS 
565 


TI SGS-THOMSON 
Sf | MICROELECTRONICS BYT 30-1000 


FAST RECOVERY RECTIFIER DIODE 


» VERY HIGH REVERSE VOLTAGE CAPA- 
BILITY 

» VERY LOW REVERSE RECOVERY TIME Cathode connected to case 

» VERY LOW SWITCHING LOSSES 

« LOW NOISE TURN-OFF SWITCHING 


SUITABLE APPLICATIONS 

» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

a» RECTIFIER IN S.M.P.S. 


ABSOLUTE MAXIMUM RATINGS 


ET 7 


RMS Forward Current 


l-(av) | Average Forward Current Téasac= 75°C 30 
6 =0.5 

lesm Surge Non Repetitive Forward Current tp = 10ms 200 
Sinusoidal 


| P| Power Dissipation Tease = 75°C 


Tstg Storage and Junction Temperature Range — 40 to + 150 °C 
q, 


THERMAL RESISTANCE 


| ole] > 
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BYT 30-1000 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


lp =1A di-F/dt=— 15A/us VR =30V 


Ip = 0.5A IR _ 1A lr-=0.25A 


tiRM di¢/dt == 120A/us Vec = 200V Ir = 380A 
di¢/dt =— 240A/us Lp < 0.0524 T; = 100°C 
See figure 11 
di-/dt =— 120A/us 
di¢/dt =— 240A/us 


TURN-OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 


symbol] Test Conditions | Min. | Typ. | Max. 


Lp = 5H See figure 12 


di¢/dt =— 30A/us 


To evaluate the conduction losses use the following equation : 


Ve = 1.47 + 0.010 Ir P = 1.47 x Irav) + 0.010 Ir? (pms) 
ee ss-THOMSON 
I MICROELECTRONICS 
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Pesk current versus form 
factor. 


FIGURE 2: 


Low frequency power losses 
versus average current. 


FIGURE 1 : 


Thermal impedance versus 


pulse width. 


FIGURE 4: 


Non repetitive pesk surge 
current versus overload 


FIGURE 3 : 


duration. 


80 Z confidence 
Tj = 100 °C 
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Recovery charge versus dif/dt. 


FIGURE 6: 


Voltage drop versus forward 


current. 


FIGURE 5 : 
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Peak reverse current versus 


dip/dt. 


FIGURE 6 : 


Recovery time versus di¢/dt. 
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Dynamic parameters versus 
junction temperature. 


Peak forward voltage versus FIGURE 40: 


di¢/dt. 


FIGURE 9 : 
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Figure 11 : Turn-off switching characteristics 
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Figure 12 : Turn-off switching characteristics (with series inductance). 
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FAST RECOVERY RECTIFIER DIODES 


2 VERY LOW REVERSE RECOVERY TIME 
« VERY LOW SWITCHING LOSSES ee at 
= LOW NOISE TURN-OFF SWITCHING See Cope ena edee 


SUITABLE APPLICATIONS SOD93 
=» FREE WHEELING DIODE IN CONVERTERS (Plastic) 

AND MOTOR CONTROL CIRCUITS 
» RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Symbol 
Repetitive Peak Forward Current tp < 10us 
RMS Forward Current 


5 =0.5 
a aa Ee 


lFsm Surge non Repetitive Forward Current tp = 10ms 
Sinusoidal 


| P| Power Dissipation Tease = 70°C 


T stg Storage and Junction Temperature Range — 40 to + 150 °C 
Uj 
BYT 60P- 
Symbol Parameter 


a 


THERMAL RESISTANCE 


Symbol Test Conditions | Value | Unit _| 


| Ringe) [Junction-case  ————s—“—‘“‘“C*s*s*s—s~sdYCSC‘CSNC#itiéOSL CW 
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BYT 60P-200 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 


lp =60A 


lr =1A die/dt =— 15A/us Vr =30V 
lf = 0.5A IR =1A rr =0.25A 


Test Conditions 


tiRM di-/dt = — 240A/us Voc = 200V Ip =60A 
di-/dt = — 480A/us Lp < 0.054H T, = 100°C 
See Figure 11 
hat dip/dt =— 240A/us 


di-/dt = — 480A/us 


Test Conditions 
T, = 100°C Vcc =120V_ Ir =IF(av) See note 
dir/dt = — 60A/us Lp =1.3uH See Figure 12 
Note : Applicable to BYT 60P 400 V only 
To evaluate the conduction losses use the following equations : 


Ve = 1.1 + 0.0045 Ir P = 1.1 x IF(av) + 0.0045IF*(ams) 
eS scs-THOMSON 
S| | MICROELECTRONICS 


BYT 60P-200 — 400 


FIGURE 2: Peak current versus form factor. 


FIGURE 1 : Low frequency power losses versus 


average current 


FIGURE 4 : Thermal impedance versus pulse width. 


FIGURE 3: Non repetitive peak surge current versus 
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FIGURE 6 : Recovery charge versus dIf/dt. 


FIGURE 5: Voltage drop versus forward current. 
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BYT 60P-200 — 400 


Ty = 100°C 
90% confidence 


100 200 300 400 di¢/dt 
FIGURE 7 : Recovery time versus dl/qt. (A/us) 


Tj = 100°C 
90% confidence 


100 200 300 400 = die/dt 
FIGURE 9: Peak forward voltage versus dlF/qt. (A/ps) 
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FIGURE 8: Peak reverse current versus dif /dt. 


FIGURE 10 : Dynamic parameters versus junction 
temperature. 


Figure 11 : Turn-off switching characteristics (without series inductance). 
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Figure 12 : Turn-off switching characteristics (with series inductance). 
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{ SGS-THOMSON 
7 iwicRozLectRomIes © BYT 60-200 400 


FAST RECOVERY RECTIFIER DIODES 


a VERY LOW REVERSE RECOVERY TIME 
a» VERY LOW SWITCHING LOSSES 
a» LOW NOISE TURN-OFF SWITCHING (Metric thread) 


SUITABLE APPLICATIONS 

a FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

a RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


Repetitive Peak Forward Current tp < 10pus 800 
RMS Forward Current 100 


lE(av) Average Forward Current Tease = 80°C A 
6 = 0.5 

lesm Surge non Repetitive Forward Current tp = 10ms 800 A 
sinusoidal 


Power Dissipation Tease = 80°C 


Tstg Storage and Junction Temperature Range — 40 to + 150 °C 
q 


Non Repetitive Peak Reverse Voltage 
THERMAL RESISTANCE 

symbol | Test Conditions | ate unit 
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BYT 60-200 — 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions 


ie T, = 25°C lp =1A  dig/dt=-15A/us  -V_ =30V 
le =O.5A In =1A | 


Symbol Test Conditions 
aa di¢/dt =— 240A/us Voc =200V Ip =60A 
di¢/dt = — 480A/us p J 
- See Figure 11 


_: dig/dt =— 240A/us 


dif/dt = — 480A/us 


Test Conditions 


T, = 100 °C Vcc = 120 V_ Ip =lFiav) See note 
di-/dt=-—60A/is Lp =13uH See Figure 12 


Note : Applicable to BYT 60-400 only 
To evaluate the conduction losses use the following equations : 


Ve = 1.1 +0.0045 Ir P = 1.1 x leav) + 0.0045 IF*(ams) 
eo scs-THomsoN 
S/ | MICROELECTRONICS 
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FIGURE 1 : Low frequence power losses versus (A) FIGURE 2: Peak current versus form factor. 
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FIGURE 3° Non repetitive peak surge current versus 
overload duration. 
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BYT 60-200 — 400 


IF = Ir(avy 
qT, = 100°C 
90% confidence 
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FIGURE 8 : Peak reverse current versus dle/dt. (A/ps) 
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FIGURE 10 : Dynamic parameters versus junction 
temperature. 


Figure 11 : Turn-off switching characteristics (without series inductance). 
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kar SGS-THOMSON 
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BYT 60-200 — 400 


Figure 12 : Turn-off switching characteristics (with series inductance). 
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ICT - SGS-THOMSON 
7 wicROELECTROMICS BYT 60-600/800 


FAST RECOVERY RECTIFIER DIODES 


a VERY LOW REVERSE RECOVERY TIME 
a VERY LOW SWITCHING LOSSES 
=» LOW NOISE TURN-OFF SWITCHING Cathode connected to case 


SUITABLE APPLICATIONS 

» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

a RECTIFIER IN S.M.P.S. 


ABSOLUTE RATINGS (limiting values) 


lecav) Average Forward Current Tease = 50°C 
6 =0.5 

lFSm Surge non Repetitive Forward Current tp = 10ms 
ae 


Power | Power Dissipation == ssid | Tease 50°C | = 50°C 


| jf  Bovelt and Junction Temperature Range — 40 to + 150 ce 
a sl 
Symbol Parameter 
| 800 


Repetitive Peak Reverse Voltage x oat eo 


Non Repetitive Peak Reverse Voltage 
THERMAL RESISTANCE 

Symbol Parameter | Value | Unit 
| Ringe) | Junctioncase 
July 1989 1/3 
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BYT 60-600/800 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


-Syrbe)__Test Gondivons [in Typ. | He unit 
oe! 


RECOVERY CHARACTERISTICS 


T, = 25°C lp =1A  dig/dt=- 15A/us Vp, =30V 
le = 0.5A IR=1A r= 0.25A 


tinm dir/dt = — 240A/us Voc = 200V Ip =60A 
di-/dt =— 480A/us Lp $0.05nH T,=100°C See fig. 2 
ptr | Sei 20s __ dig/dt = — 240A/ns 


di¢/dt =— | dig/dt=-480Aus 


|Symbol | Test Conditions | Min. | Typ. | Max. | Unit_| 


= Vec =150V Ir = IFav) 3.3 4 
dir/dt = — 60A/us Lp =2uH See fig. 3 


To evaluate the conduction losses use the following equations : 


Ve = 1.47 + 0.005 Ir P = 1.47 x IF(av) + 0.005 lF(pms)* 
wee sGs-THOMSON 
S/ | MICROELECTRONICS 
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BYT 60-600/800 


DUT 


Figure 1 : Turn-off switching characteristics (without series inductance). 


IF 


Figure 2 : Turn-off switching characteristics (with series inductance). 
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kw SGS-THOMSON 
AYA, wichos.scmones ____BYT6OP-1000 


FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a VERY LOW REVERSE RECOVERY TIME 
a VERY LOW SWITCHING LOSSES 
a LOW NOISE TURN-OFF SWITCHING 


DESCRIPTION 


Single high voltage rectifier suited for Switch Mode 
Power Supplies and other power converters. 


SOD 93 
(Plastic) 


ABSOLUTE MAXIMUM RATINGS (limiting values) 


Repetitive peak reverse voltage ee 
Repetitive peak forward current tp < 10us 
RMS forward current 


Average forward current To=80°C eo) 
=0.5 
Surge non repetitive forward current 
sinusoidal 
Tstg Storage and junction temperature range - 65 to+150] °C 
q - 65 to+150| °C 


August1993 Ed:1A 1/4 
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BYT60P-1000 
THERMAL RESISTANCE 


Smoot [amet «da | 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


Pulse test : * tp = 380 us, duty cycle <2% 
**tp = 5 ms, duty cycle<2% 


RECOVERY CHARACTERISTICS 


TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 


[symbot] _____Testcontone ‘win | tym | wan. | unt 
oe ee a 
TT Te 

lt 


Test Conditions 


Tj=100°C = Voec=200V lF=lF(av) 
dlF/dt = -60A/us Lp = 2uH see fig12 


To evaluate the conduction losses use the following equation : 
P = 1.47 x lF(av) + 0.005 x IF“(RMs) 
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Fig.1 : Low frequency power losses versus 
average current. 
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Fig.3 : Non repetitive peak surge current versus 
overload duration. 
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Fig.5 : Voltage drop versus forward current. 
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Fig.2 : Peak current versus form factor. 
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Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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Fig.6 : Recovery charge versus di-/dt. 
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BYT60P-1000 


Fig.7 : Recovery time versus dlr/dt. Fig.8 : Peak reverse current versus dIF/dt. 
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temperature. 
VFP(V) QRR;IRM[Tj]/QRR;IRM[Tj=1000C] 
1. 
1. 
1: 
1. 
1. 
0. 
ia : 
ao 
= 
a a 0-3 
J oe iad 
Y/ a 
LL | aires | fff Ot 
0 50 100 150 200 250 300 350 400 450 500 0 20 40 60 80 100 120 140 


Fig.11 : TURN-OFF SWITCHING CHARACTE- Fig.12 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (Without serie inductance) RISTICS (With serie inductance) 
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kw GS-THOMSON 
S| | metre Ph bate BYT 60-1000 


FAST RECOVERY RECTIFIER DIODE 


FEATURES 


m VERY HIGH REVERSE VOLTAGE CAPA- 
BILITY Cathode connected to case 

a VERY LOW REVERSE RECOVERY TIME 

a VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 


SUITABLE APPLICATIONS 

a» FREE WHEELING DIODE IN CONVERTERS 
AND MOTOR CONTROL CIRCUITS 

a RECTIFIER IN S.M.P.S. 


ABSOLUTE MAXIMUM RATINGS 


Symbol 
Repetitive Peak Reverse Voltage 1000 
Non Repetitive Peak Reverse Voltage 


le(avy) | Average Forward Current Tease = 50°C A 
6 =0.5 

l—-sm_ | Surge Non Repetitive Forward Current tp = 10ms 400 
Sinusoidal 


Storage and Junction Temperature Range — 40 to + 150 
qT, 


THERMAL RESISTANCE 


Symbol| ——~S~S~S~ arate SSSCSC~“~*~“~*~srCSC*SC“~*~‘S TW «dC 
Pinus) [auneioneaseSSCSCSC~—~—SCSC“—~SsSCSs—siSSSCSCit = 


> 


July 1989 1/3 
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BYT 60-1000 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Symbol| ss TestConditions | Mins | Typ. | Max. | Unit _| 
a ree ee ce 
ae ee ee 
pe a 
a a Ee 


RECOVERY CHARACTERISTICS 


[Symbol| Test Conditions | sMin. | Typ. | Max. | Unit 
tr | T, = 25°C Ir=1A  diffdt=-15Aus Va=30v | =| (| 170 | 
Ip=0.5A  In=1A n=0.25A | | | 0 


TURN-OFF SWITCHING CHARACTERISTICS (Without Series Inductance) 


Sb [ eat ons Tan Ty. [ss [a 


Lp < 0. O5uH Te = 100°C 
See figure 1 


dir/dt = — 480A/us 


di-/dt = — 240A/us 
dir/dt = — 480A/us 


TURN-OFF OVERVOLTAGE COEFFICIENT (With Series Inductance) 


Sb [ Test onions Fi To Te 


Ce Vap | Tj = 100°C Vec = 200V Ir = Ik (avy 
~ Vog | dir/dt=-60A/us Lp =2.5H See figure 2 


To evaluate the conduction losses use the following equation : 


Ve = 1.47 + 0.005 Ir P = 1.47 x IF(av + 0.005 Ir(Rms) 
we ses-THoMson 
S/ | MICROELECTRONICS 
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BYT 60-1000 


DUT 


Figure 1 : Turn-off switching characteristics (without series inductance). 


IF 


Figure 2 : Turn-off switching characteristics (without series inductance). 


Ky SGs-THOoMson 
S/ MICROELECTRONICS 595 


ka, SGS-THOMSON 
YF, MICROELECTRONICS 


BYT230PI(V)-400 
BYT231PI(V)-400 


FAST RECOVERY RECTIFIER DIODES 


FEATURES 


a» VERY LOW REVERSE RECOVERY TIME 
» VERY LOW SWITCHING LOSSES 
a LOW NOISE TURN-OFF SWITCHING 


s INSULATED PACKAGE : 
Insulating voltage = 2500 Vrms 
Capacitance = 45 pF 


DESCRIPTION 


Dual high voltage rectifiers ranging from 200V to 
400V suited for Switch Mode Power Supplies and 
other power converters. 

The devices are packaged in ISOTOP. 


ABSOLUTE MAXIMUM RATINGS 


K2 A2 A2 K1 
Pe orks 
BTY231PI(V)-400 BTY230PI(V)-400 


ISOTOP ® 
(Plastic) 
Screw version (*) 


Symbol 


J le(aMs) RMS forward current 


Parameter 


Symbol 


| Var | 


| Varm | Repetitive peakreversevollage peak reverse voltage 


* +: Tin plated Fast-on version is also available (without V suffix). 


TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 


August 1993 Ed:1iA 


Parameter 


Repetitive peak forward current tp < 10us mae 


§ = 0.5 
IFSM Surge non repetitive forward current tp=10ms__| Perdiode 
sinusoidal 
foe Storage and junction temperature range Tories 
J 


vane [wa 


Per Perdiode 


- 40 to+ 150 


- 40 to+ 150} °C 


BYT230PI(V)-/ BYT231 | BYT230PI(V)-/ BYT231PI(V)- | 


1/4 
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BYT230PI(V)-400 / BYT231PI(V)-400 


THERMAL RESISTANCE 


os 
Rth (-c) | Junction to case °C/W 


Total 


When the diodes 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


Tj = 25°C Vr = VrRRM 
Tj = 100°C 


Pulse test : * tp = 380 us, duty cycle<2% 
“tp = 5 ms, duty cycle<2% 


RECOVERY CHARACTERISTICS 


l—F =0.5A Irr =0.25A 
IR=1A 


lF=1A dir/dt = -15A/us 
VrR=30V 


Symbol Test Conditions 
dif/dt=-120As | Vec=200V. ‘Ir =30A 


Lp < 0.05nH Tj = 100°C 
diF/dt = -240A/us see fig. 11 
ia dle/dt = -120A/us 


dlF/dt = -240A/us 


Test Conditions 


Tj = 100°C Voc = 60V lF=lF(Av) see note 
dlF/dt = -30A/us Lp = 1pH see fig.12 


Note : Applicable to BYT230PI(V)-400 / BYT231PI(V)-400 only 
To evaluate the conduction losses use the following equation : 
P = 1.1 x IF(Av) + 0.0095 x IF“(Aams) 
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Fig.1 


average current. 


: Low frequency power losses versus 


BYT230PI(V)-400 / BYT231PI(V)-400 


Fig.2 : Peak current versus form factor. 


Fig.3 : Non repetitive peak surge current versus 
overload duration. 
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Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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BYT230PI(V)-400 / BYT231PI(V)-400 


Fig.7 : Recovery time versus dl-/dt. Fig.8 : Peak reverse current versus dIF/dt. 


amma 
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Fig.9 : Peak forward voltage versus dlr/dt. Fig.10 : Dynamic parameters versus junction 
temperature. 
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Fig.11 : TURN-OFF SWITCHING CHARACTE- Fig.12 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (Without serie inductance) RISTICS (With serie inductance) 


diF/dt diF/dt 
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key, SGS-THOMSON BYT230PI(V)-800 
YF. MICROELECTROMICS BYT231PI(V)-800 


FAST RECOVERY RECTIFIER DIODES 


FEATURES 


» VERY LOW REVERSE RECOVERY TIME 
a VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 

a INSULATED PACKAGE : 


Insulating voltage = 2500 Vrms : : 
Capacitance = 45 pF BTY231PI(V)-800 BTY230PI(V)-800 


<4 


me 
oa 


NE 
Ne) 


> 


DESCRIPTION 
Dual high voltage rectifiers ranging from 600V to ISOTOP ® 
800V suited for Switch Mode Power Supplies and (Plastic) 


other power converters. 


The devices are packaged in ISOTOP. Screw version (") 


ABSOLUTE MAXIMUM RATINGS 


Symbol |= aameter——SSS*dSCate | Ut 
Repetitive peak forward current tp < 10us | 375 | A 
rims) AMS forward current eel A a 


F(AV) Average forward current Tc=55°C_ —| Per diode 
6=0.5 
lFSM Surge non repetitive forward current tp=10ms__| Perdiode 
sinusoidal 


Tstg Storage and junction temperature range - 40 to + 150 
q 0 01150 | °C 


ae / BYT231PI(V)- 
Symbol Parameter 


| Ver | | Var | Repetitive peakreverse voltage peak reverse voltage ane OO EE BH 


* + Tin plated Fast-on version ts also available (without V suffix). 
TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 
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BYT230PI(V)-800 / BYT231PI(V)-800 
THERMAL RESISTANCE 


Syme [Paneer vas [unt 


a 


Rth (c) | Coupling 


When the diodes 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


a ) = TestConditions 


lF=30A 


Pulse test : * tp = 380 ps, eens cycle <2% 
**tp =5 ms, duty cycle<2% 


RECOVERY CHARACTERISTICS 


smast[tetcontins [ [ [ me [ 


Ir =0.5A Inr = 0.25A 55 
IR=1A 
le=1A dir/dt = -15A/us iia 


TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 


Symbol Test Conditions Min. | Typ. | Max. | Unit 
aS dip/dt=-120As | Vcc=200V ‘Ir = 30A a 


Lp<0.05uH T= 100°C 
dir/dt = | diridt=-240AIns | i 


see fig. 11 
dlF/dt = -120A/us 
dlF/dt = -240A/us 


TURN-OFF OVERVOLTAGE COEFFICIENT (With serie inductance) 


Test Conditions 


T,=100°C Vcc=150V IF=lF(av) 
dlF/dt = -30A/us Lp =4uH see fig.12 


To evaluate the conduction losses use the following equation : 
P = 1.47 x IF(av) + 0.010 x le“(pms) 
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Fig.1 : Low frequency power losses versus 
average current. 
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Fig.3 : Non repetitive peak surge current versus 
overload duration. 


40-¢ 4074 4 


Ve {V) 
rela 


Peon ee 
Tj = 100°C 


ae Ty initial 


——— 25°C 


40 60 80 100 4120 


BYT230PI(V)-800 / BYT231PI(V)-800 


Fig.2 : Peak current versus form factor. 


Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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BYT230PI(V)-800 / BYT231PI(V)-800 


Fig.7 : Recovery time versus dle/dt. 
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Fig.9 : Peak forward voltage versus dlr/dt. 
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Fig.11 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (Without serie inductance) 
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Fig.8 : Peak reverse current versus dIF/dt. 
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Fig.10 : Dynamic parameters versus junction 
temperature. 
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Fig.12 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (With serie inductance) 


diF/dt 


{y, SGS-THOMSON BYT230PI(V)-1000 
7, WiCROELECTROMICS BYT231PI(V)-1000 


FAST RECOVERY RECTIFIER DIODES 


FEATURES 


» VERY LOW REVERSE RECOVERY TIME 
» VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 

a INSULATED PACKAGE : 


Insulating voltage = 2500 Vams BTY231PI(V)-1000  BTY230PI(V)-1000 
Capacitance = 45 pF 


DESCRIPTION 
Dual high voltage rectifiers suited for Switch Mode ISOTOP ® 
Power Supplies and other power converters. (Plastic) 


The devices are packaged in ISOTOP. Screw version (*) 


ABSOLUTE MAXIMUM RATINGS 


[value [Unit 
Repetitive peak reverse voltage Hee 


Repetitive peak forward current tp < 10s P| 875 ‘ 
RMS forward current : 


lF(AV) Average forward current Tc=55°C | Perdiode 30 
6=0.5 
IFsM Surge non repetitive forward current tp=10ms 
sinusoidal 


Tstg Storage and junction temperature range - 40 to+ 150) °C 
q - 40 to+ 150] °C 


* —: Tin plated Fast-on version ts also available (without V suffix). 
TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 
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BYT230PI(V)-1000 / BYT231PI(V)-1000 
THERMAL RESISTANCE 


Smet [Param —S*de | U 


Rth (-¢) | Junction to case “CW 
Tots | 8 


When the ae 1 and 2 are used simultaneously : 
- A Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


sme [ tans on To 

= ac 
ae 
v= Vo aa ae 
a 


Pulse test : * tp = 380 ps, duty cycle<2% 
** tp = 5 ms, duty cycle<2% 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions min. | : 

T, = 25°C IF =0.5A Irr = 0.25A 70 
IR=1A 
lF=1A .  dig/dt = -15A/us 165 
VrR=30V 


TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 


Symbol Test Conditions ee ee 
tiam | die/dt=-120As | Vec=200V—s r= 30A | | | 200 | 
Lp<0.05uH  )=100°C 
dir/dt = -240A/us 


see fig. 11 
dlF/dt = -120A/us 
diF/dt = -240A/us 


[nal 
= 
— 


TURN-OFF OVERVOLTAGE COEFFICIENT (With serie inductance) 


Test Conditions 


Tj=100°C Vcc=200V IF=IF(Av) 
dlr/dt = -30A/us Lp = 5H see fig.12 


To evaluate the conduction losses use the following equation : 
P = 1.47 x IF(av) + 0.010 x IF~(RMs) 
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BYT230PI(V)-1000 / BYT231PI(V)-1000 


Fig.1 : Low frequency power losses versus Fig.2 : Peak current versus form factor. 
average current. 
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Fig.3 : Non repetitive peak surge current versus Fig.4 : Relative variation of thermal impedance 
overload duration. junction to case versus pulse duration. 
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BYT230PI(V)-1000 / BYT231PI(V)-1000 


Fig.7 : Recovery time versus dlF/dt. 
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Fig.9 : Peak forward voltage versus dle/dt. 
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Fig.11 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (Without serie inductance) 
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Fig.8 : Peak reverse current versus dIF/dt. 


Fig.10 : Dynamic parameters versus junction 
temperature. 
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Fig.12 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (With serie inductance) 
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ka, SGS-THOMSON BYT260PI(V)-400 
YF, MiCROELECTROMCS BYT261PI(V)-400 


FAST RECOVERY RECTIFIER DIODES ---. 


FEATURES 


» VERY LOW REVERSE RECOVERY TIME 
a» VERY LOW SWITCHING LOSSES 

» LOW NOISE TURN-OFF SWITCHING 

a INSULATED PACKAGE : 


Insulating voltage = 2500 Vrms ' ; 
Capacitance = 45 pF BTY261PI(V)-400 BTY260PI(V)-400 


DESCRIPTION 
Dual high voltage rectifiers ranging from 400V to ISOTOP ® 
200V suited for Switch Mode Power Supplies and (Plastic) 


other power converters. 


The devices are packaged in ISOTOP. Sclowvelsiorl) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter | value | Unit 
Repetitive peak forward current tp < 10us 


6=0.5 
lFSM Surge non repetitive forward current tp=10ms_ | Perdiode A 
sinusoidal 
Tstg Storage and junction temperature range - 40 to+ 150) °C 
Tj - 40 to+ 150) °C 


BYT261PI(V)-/BYT260PI(V)- - 
Symbol Parameter 


Repetitive peak reverse voltage 300 400 


* : Tin plated Fast-on version is also available (without V suffix). 
TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 
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BYT261PI(V)-400 
THERMAL RESISTANCE 


a 


Rth (ic) | Junction to case °C/W 


When the diodes 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


Test Conditions 


<r ~ 


Vr = VRRM 


Pulse test : * tp = 380 us, duty cycle<2% 
**tp = 5 ms, duty cycle<2% 


RECOVERY CHARACTERISTICS 


IF =0.5A 
IR=1A 


IF=1A dif/dt = -15A/us 
Vr = 30V 


Symbol Test Conditions 
tiRM dIF/dt = -240A/us Vcec = 200V I-F = 60A 
Lp < 0.05H Tj = 100°C 
dl-F/dt = -480A/us see fig. {4 
— dir/dt = -240A/us 


dir/dt = -480A/us 


Symbol Test Conditions | Min. | Typ. | Max. | Unit | 


Tj=100°G = Vec = 120V IF=IF(av) —_|see note 3.3 | 4 / 
see fig.12 


dirF/dt = -60A/us Lp = 0.8uH 
Note : Applicable to BYT261PI(V)-400 only 

To evaluate the conduction losses use the following equation : 
P = 1.1 x IF(av) + 0.0045 x IF*(ams) 
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BYT261PI(V)-400 


Fig.1 : Low frequency power losses versus Fig.2 : Peak current versus form factor. 
average Current. 
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Fig.3 : Non repetitive peak surge current versus Fig.4 : Relative variation of thermal impedance 
overload duration. junction to case versus pulse duration. 
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BYT261PI(V)-400 


Fig.7 : Recovery time versus dlF/dt. 
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Fig.9 : Peak forward voltage versus dlr/dt. 
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Fig.11 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (Without serie inductance) 
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GS-THOMSON 
IGROELECTRONICS 


Fig.8 : Peak reverse current versus dIF/dt. 
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Fig.10 : Dynamic parameters versus junction 
temperature. 


Fig.12 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (With serie inductance) 


IT] SGS-THOMSON BYT260PI(V)-800 
IF, WICROELECTRONICS BYT261PI(V)-800 


FEATURES 


» VERY LOW REVERSE RECOVERY TIME 
a VERY LOW SWITCHING LOSSES 


FAST RECOVERY RECTIFIER DIODES 
2 LOW NOISE TURN-OFF SWITCHING 


K2 A2 
a» INSULATED PACKAGE : roe 


Insulating voltage = 2500 Vrms ; : 
Capacitance = 45 pF BTY261PI(V)-800 BTY260PI(V)-800 


DESCRIPTION 

Dual high voltage rectifiers ranging from 600V to ISOTOP ® 
800V suited for Switch Mode Power Supplies and (Plastic) 
other power converters. 


The devices are packaged in ISOTOP. Screw Version) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter | value | unit | 
Repetitive peak forward current tp < 10us 


=0.5 
Surge non repetitive forward current tp=10ms 400 
sinusoidal 
Tstg Storage and junction temperature range - 40 to+ 150) °C 
Tj - 40 to+150| °C 


BYT260PI(V)- / BYT261PI(V)- 
Symbol Parameter 


ow |e 


* : Tin plated Fast-on version ts also available (without V suffix). 
TM : ISOTOP ts a trademark of SGS-THOMSON Microelectronics. 
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BYT260PI(V)-800 / BYT261 PI(V)-800 
THERMAL RESISTANCE 


Syma a 


7 ee een 


When the diodes 1 [an 2 are used simultaneously : 
A Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


_ Test Conditions 


Tj = 25°C IF=60A 
Tj = 100°C 


Pulse test : * tp = 380 pts, duty cycle<2% 
**tp = 5 ms, duty cycle<2% 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions | Min. | Typ. | Max. | Unit 
= ns 


lr =0.5A Irr=0.25A 65 
IR=1A 


TURN-OFF SWITCHING CHARACTERISTICS (Without serie inductance) 


tiRM dlF/dt = | dir/dt =-240A/us _ | Voc = 200V lF = 60A 


Lo <0.05uH Tj = 100°C 
dir/dt = -480A/us Be fig. { ; 


dir/dt = -240A/us 
dig/dt = -480A/us 


Test Conditions 


Tj=100°C Vcc=150V IF=IF(Av) 
di-/dt = -60A/us Lp = 2uH see fig.12 


To evaluate the conduction losses use the following equation : 
P = 1.47 x lF(Av) + 0.005 x IF“(RMs) 
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BYT260PI(V)-800 / BYT261PI(V)-800 


Fig.1 : Low frequency power losses versus Fig.2 : Peak current versus form factor. 
average current. 
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Fig.3 : Non repetitive peak surge current versus Fig.4 : Relative variation of thermal impedance 
overload duration. junction to case versus pulse duration. 
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BYT260PI(V)-800 / BYT261PI(V)-800 


Fig.7 : Recovery time versus dlF/dt. 
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Fig.9 : Peak forward voltage versus dlF/dt. 
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Fig.11 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (Without serie inductance) 
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Fig.8 : Peak reverse current versus dIF/dt. 
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Fig.10 : Dynamic parameters versus junction 
temperature. 
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Fig.12 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (With serie inductance) 


diF/dt 
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‘TI SGS-THOMSON BYT260PI(V)-1000 
4, MICROELECTRONICS BYT261PI(V)-1000 


FAST RECOVERY RECTIFIER DIODES 


FEATURES 


» VERY LOW REVERSE RECOVERY TIME 
a VERY LOW SWITCHING LOSSES 

a LOW NOISE TURN-OFF SWITCHING 

a INSULATED PACKAGE : 


Insulating voltage = 2500 Vrms : : 
Capacitance = 45 pF BTY261PI(V)-1000 BTY260PI(V)-1000 


DESCRIPTION 
Dual high voltage rectifiers suited for Switch Mode ISOTOP ® 
Power Supplies and other power converters. (Plastic) 


The devices are packaged in ISOTOP. Screw version (*) 


ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter | Vato | Unit 
Repetitive peak reverse voltage aay 
Repetitive peak forward current tp < 10s pf 50 
AMIS forward current 

400 


6=0.5 
Surge non repetitive forward current tp=10ms 
sinusoidal 
Tstg Storage and junction temperature range - 40 to+ 150) °C 
Tj - 40 to+ 150} °C 


* —: Tin plated Fast-on version is also available (without V suffix). 
TM : ISOTOP Its a trademark of SGS-THOMSON Microelectronics. 
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BYT260PI(V)-1000 / BYT261PI(V)-1000 
THERMAL RESISTANCE 


When the diodes 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


Test Conditions 


Pulse test : * tp = 380 us, duty cycle<2% 


**tp =5 ms, duty cycle<2% 


RECOVERY CHARACTERISTICS 


Symbol Test Conditions 
trr 


2 IF =0.5A Irr=0.25A 


dir/dt = -15A/us mia 


Symbol ___—_—_—TestGondiions =| Min. | Typ | Max 
tiRM diF/dt = -240A/us Voc = 200V lr = 60A 
Lp<0.05uH  1T;=100°C 
dlr/dt = -480A/us see fig. 11 
dir/dt = -240A/us 
dir/dt = -480A/us 


Test Conditions 


Tj = 100°C Vcc = 200V IF=IF(Av) 
dlr/dt = -60A/us Lp = 2.5uH see fig.12 


To evaluate the conduction losses use the following equation : 
P = 1.47 x l(av) + 0.005 x Ie“(ams) 
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BYT260PI(V)-1000 / BYT261PI(V)-1000 


Fig.1 : Low frequency power losses versus 
average current. 
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Fig.3 : Non repetitive peak surge current versus 
overload duration. 
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Fig.5 : Voltage drop versus forward current. 
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Fig.2 : Peak current versus form factor. 
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Fig.4 : Relative variation of thermal impedance 
junction to case versus pulse duration. 
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Fig.6 : Recovery charge versus dir/dt. 
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BYT260PI(V)-1000 / BYT261PI(V)-1000 


Fig.7 : Recovery time versus dlr/dt. 
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Fig.9 : Peak forward voltage versus dlF/dt. 
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Fig.11 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (Without serie inductance) 


Fig.8 : Peak reverse current versus dIF/dt. 
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Fig.10 : Dynamic parameters versus junction 
temperature. 
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Fig.12 : TURN-OFF SWITCHING CHARACTE- 
RISTICS (With serie inductance) 
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VIDEO DEFLECTION DIODES 


AYf, BiBourcmomes MTV32-400A 


(CRT HORIZONTAL DEFLECTION) 
MODULATION DIODE 


MAIN PRODUCT CHARACTERISTICS 


FEATURES 


» PRODUCT SPECIFIC TO HORIZONTAL DE- 
FLECTION 


a HIGH REVERSE VOLTAGE 


a LOW SWITCHING LOSSES DUE TO SMALL 
RECOVERY CHARGES 


DO27A 
DESCRIPTION (Plastic) 


High voltage diode especially designed for horizontal 
deflection stage in standard and high resolution displays 
for TV’s and monitors. 

This device is packaged in DO27A and is intented for use 
as a MODULATION diode in deflection circuitry with 
east-west correction. 


MTV32-400A 


ABSOLUTE MAXIMUM RATINGS 


lFSM Surge non repetitive forward current 
sinusoidal 
Tstg Storage and junction temperature range - 40 to+ 150 °C 
Tj - 40 to + 150 °C 


) 6 = 0.5 and triangular waveform 
3 on infinite heatsink with 10mm lead length 
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MTV32-400A 


THERMAL RESISTANCE 


sms [Pomme ve 


yon ae heatsink with 10mm _ length 


STATIC ELECTRICAL CHARACTERISTICS 


Symboi [Parmeter [Tetons | wn [Tm | | Unt 
a 


IF=3A 


Reverse leakage current 


Forward voltage drop 


zoe [|| tae 


Pulse test: * tp = 5 ms, duty cycle< 2% 
** tp = 380 ps, duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING 


Irr=0.25A Tj = 25°C 
TURN ON SWITCHING 


tFR Forward recovery time IF=3A 
diF/dt = 100 A/us 


Mesured at 1.1 x VF 
To evaluate the conduction losses, in case of triangular current, use the following equation : 


Tj = 25°C 


1.417 xIpxs , 0.06 x Ip* x8 


ae: 3 


6: duty cycle 
lp : Peak current 


for Ip = 3A and 6 = 0.5, P=0.97 W 
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BASIC E-W DIODE MODULATOR CIRCUIT 


TRANSFORMER 
EHT 


LINE YOKE 


iS? L 


J Ve 


D1=DTV32-1000A D2=MTV32-400A 
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MTV32-400A 
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{ay SGS-THOMSON ~—SE_s—T'V32-1000A 
SF MICROELECTRONICS MTV32-600A 


(CRT HORIZONTAL DEFLECTION) 
HIGH VOLTAGE DAMPER & MODULATION DIODES 


MAIN PRODUCTS CHARACTERISTICS 


FEATURES 


» PRODUCTS SPECIFIC TO HORIZONTAL DE- 
FLECTION 


a HIGH REVERSE VOLTAGE 
» LOW SWITCHING LOSSES DUE TO SMALL 


RECOVERY CHARGES 
= FULL KIT IN AXIAL PACKAGE DO27A DO27A 
DESCRIPTION (Plastic) (Plastic) 
High voltage diodes especially designed for horizontal 
deflection stage in standard and high resolution displays MTV32-600A DTV32-1000A 


for TV’s and monitors. 

The kit includes both the DAMPER diode and the 
MODULATION diode. These devices are packaged in 
DO27A and are intented for use as a low cost kit solution 
in deflection circuitry with east-west correction. 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
MTV32 


| wrvsz | ptvs2 ia 
VRRM Repetitive peak reverse voltage | 600 pes 
VRWM Reverse working voltage | 600 1000 ae | 


V 

V 

IF peak Peak forward current (1) Tamb=120°C 3 A 
(2) 


IFRM Repetitive peak forward current tp < 10us 400 50 
IFSM Surge non repetitive forward current tp=10ms 150 150 A 
sinusoidal 
Tstg Storage and junction temperature range - 40 to + 150 °C 
Tj - 40 to + 150 °C 


(1) 6 = 0.5 and triangular waveform 
(2) on infinite heatsink with 10mm lead length 
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DTV32-1000A / MT V32-600A 
THERMAL AND ELECTRICAL CHARACTERISTICS OF THE DTV32-1000A (DAMPER diode) 


THERMAL RESISTANCE 


Rth (j-a) Junction to ambient (* SB °C/W 


) on infinite heatsink with 10mm a length 


STATIC ELECTRICAL CHARACTERISTICS 


Min. | 1 
Reverse leakage current VR = VRWM ae ae a 
javso || 
pie Forward voltage drop IF=3A fy=2ec | | 
1- ia 


Pulse test: * tp = 5 ms, duty cycle<2% 
** tp = 380 us, duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING 


sma [peor [towers [un | [| ot 


Irr=0.25A Tj = 25°C 
TURN ON SWITCHING 


Here 


dig/dt = = 100 A/us 
xy Peak forward voltage 


Mesured at 1.1 x VF 
To evaluate the conduction losses, in case of triangular current, use the following equation : 


Tj = 25°C 


1.33 x Ipxs 0.09 x Ip? x8 


— 2 3 


6 : duty cycle 
lp : Peak current 


for Ip = 3A and 6=0.5,P=1.13 W 
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DTV32-1000A / MTV32-600A 
THERMAL AND ELECTRICAL CHARACTERISTICS OF THE MTV32-600A (MODULATION diode) 


THERMAL RESISTANCE 


(*) on a heatsink with 10mm cad length 


STATIC ELECTRICAL CHARACTERISTICS 
[mel 
Conditions 
Reverse leakage current VR = VRWM 
cae ee 


VF ™ Forward voltage drop IF=3A 
= 125°C 


Pulse test: * tp = 5 ms, duty cycle<2% 


DYNAMIC ELECTRICAL CHARACTERISTICS 
TURN-OFF SWITCHING 


ice = 0. 25 A Tj= 25°C 
TURN ON SWITCHING 


IF=3A 


tFR Forward recovery time F 
diF/dt = 100 A/us 
Peak forward voltage 


Mesured at 1.1 x VF 
To evaluate the conduction losses, in case of triangular current, use the following equation : 


Tj = 25°C 


1.33 x Ipx8 , 0.09 x Ip* x8 


= 2 3 


6 : duty cycle 
Ip : Peak current 


for Ip = 3A and 6 = 0.5, P=1.13 W 
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DTV32-1000A / MTV32-600A 


BASIC HORIZONTAL DEFLECTION CIRCUIT 


TRANSFORMER 
EHT 


ry 


D = DTV32-1000A 


LINE YOKE 


BASIC E-W DIODE MODULATOR CIRCUIT 


TRANSFORMER 
EHT 


LINE YOKE 
L 


D1=DTV32-1000A D2=MTV32-600A 
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: DT V32(F)-1200A 
Ayy BMSatenoes ———_ DTV32(F)-1500A 


(CRT HORIZONTAL DEFLECTION) 
HIGH VOLTAGE DAMPER DIODE 


FEATURES 


a» HIGH BREAKDOWN VOLTAGE CAPABILITY 
a LOW AND MEDIUM FREQUENCY OPERATION 
a SPECIFIED TURN ON SWITCHING CHARAC- 
TERISTICS 
a TYPICAL TOTAL LOSSES : 2 W 
(IFpeak = 6 A, F=32 kHz) 
a» SUITABLE WITH BUH TRANSISTORS SERIES 
a INSULATED VERSION (ISOWATT220AC) : 


Insulating voltage = 2000 V DC 
Capacitance = 12 pF 


TO220AC ISOWATT220AC 
DESCRIPTION (Plastic) (Plastic) 
High voltage diode especially designed for hor- 
izontal deflection stage in standard and high resol- 
ution displays for TV’s and monitors. DTV32-1200A DIV32F-1200A 
This device is packaged in TO220AC or ISO- Beau Poe oU 
WATT220AC. 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


a = 


VRRM Repetitive peak reverse voltage 1200 1500 V 
VRWM Reverse working voltage 1000 1350 
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DTV32(F)-1200A / DTV32(F)-1500A 
THERMAL RESISTANCES 


Rth (j-c) Junction to case TO220AC °C/W 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions 


Cn 
eae | Va= Vow ie ac 
-_ 

= = aa 
jie iden SSC~=~dSCidSC 


Pulse test: * tp = 5 ms, duty cycle<2% 
*™ tp = 380 us, duty cycle<2% 


RECOVERY CHARACTERISTICS 
[aymtot [Staton i in | 
trr (1) Tj = 25°C IF=1A diF/dt = -15 A/us 450 
VR=30V 


=3 


TURN ON SWITCHING CHARACTERISTICS 


tFR (2) | Tj = 100°C IF=6A diF/dt = 80 A/us 


VEP (2) VFR=2V 


(1)Test following Jedec Standard 
(2) Test representative of the application 


To evaluate the conduction losses use the following equations : 


Ve= 1.0 + 0.025 Ir P = 1.0 x IF(av) + 0.025 x Ir“(ams) 
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Fig.1 : Average forward power dissipation versus 


average forward current. 
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Fig.3 : Average current versus ambient temperature. 


(duty cycle :0.5) (TO220AC) 
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Fig.5 : Non repetitive surge peak forward current versus 


overload duration. 
(Maximum values) (TO220AC) 
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DTV32(F)-1200A / DTV32(F)-1500A 


Fig.2 : Peak current versus form factor. 


Fig.4 : Average current versus ambient temperature. 
(duty cycle :0.5) (ISOWATT220AC) 


Rth(j-a)*15°C/W 


Fig.6 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 
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DTV32(F)-1200A / DTV32(F)-1500A 


Fig.7 : Relative variation of thermal transient impedance 


junction to case versus pulse duration. 
(TO220AC) 


F K=Zth(j-c)/Rth(j-c) 


Fig.9 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig.11 : Recovery charge versus dlF/dt. 
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Fig.8 : Relative variation of thermal transient impedance 


junction to case versus pulse duration. 
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Fig.10 : Junction capacitance versus reverse voltage 
applied. 
(Typical values) 
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Fig.12 : Peak reverse current versus dIF/dt. 
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temperature. 
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Fig.15 : Recovery time versus dIF/dt. 
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Fig.14 : Peak forward voltage versus dlF/dt. 
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DTV32(F)-1200A / DTV32(F)-1500A 


BASIC HORIZONTAL DEFLECTION CIRCUIT 


TRANSFORMER 
EHT 


T 
Man C 


(D=DAMPER DIODE DTV32-1500) 


LINE YOKE 


BASIC E-W DIODE MODULATOR CIRCUIT 


+V 


—— || TRANSFORMER 
—— || EHT 


” 


C1 LINE YOKE 


: /\?' L 
(BUH715) 


C2 


yee 
1 


D1=DTV32-1500 D2=BYT08-400 


6/6 
os IT SGS THOMSON 


fay SGS-THOMSON ~=E—T'V32(F)-1200B 
AYA twenosscmowcs __DTV32(F)-1500B 


(CRT HORIZONTAL DEFLECTION) 
HIGH VOLTAGE DAMPER DIODE 


FEATURES 


» HIGH BREAKDOWN VOLTAGE CAPABILITY 
a HIGH FREQUENCY OPERATION 


a SPECIFIED TURN ON SWITCHING CHARAC- 
TERISTICS 


a TYPICAL TOTAL LOSSES : 3.5W 
(IFpeak = 6A,F= 64 kHz) 


es SUITABLE WITH BUH TRANSISTORS SERIES 


a INSULATED VERSION (ISOWATT220AC) : 
Insulating voltage = 2000 V DC 
Capacitance = 12 pF 


TO220AC ISOWATT220AC 
DESCRIPTION (Plastic) (Plastic) 


High voltage diode especially designed for hor- 
izontal deflection stage in standard and high resol- 
ution displays for TV’s and monitors. DTV32-1200B DTV32F-1200B 
This device is packaged in TO220AC or ISO- Beeooee Beer 2008 
WATT220AC. 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
lF(RMS) RMS forward current 
IF( 


AV) Average forward current Tc=130°C A 
sinusoidal 
J 


Symbol Parameter DTV32(F)- ae 


VRRM Repetitive peak reverse voltage 1200 1500 
VRWM Reverse working voltage 1000 1350 
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DTV32(F)-1200B / DTV32(F)-1500B 
THERMAL RESISTANCES 


Ss 
j Junction to case TO220AC °C/W 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


VR = VRWM 


T= 100° ay mE? 


Pulse test: * tp =5 ms, duty cycle<2% 
** tp = 380 us, duty cycle<2% 


RECOVERY CHARACTERISTICS 


TURN ON SWITCHING CHARACTERISTICS 


tFR (2) | Tj = 100°C IF=6A diF/dt = 80 A/us 
VFP (2) VFR=2V 


(1)Test following Jedec Standard 
(2) Test representative of the application 


To evaluate the conduction losses use the following equations : 


Ve= 1.2 + 0.034 Ir P = 1.2 x IF(av) + 0.034 x IF°(aMs) 

2/6 
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DTV32(F)-1200B / DTV32(F)-1500B 


Fig.1 : Average forward power dissipation versus Fig.2 : Peak current versus form factor. 
average forward current. 
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Fig.3 : Average current versus ambient temperature. Fig.4 : Average current versus ambient temperature. 
(duty cycle : 0.5) (TO220AC) (duty cycle :0.5) (ISOWATT220AC) 
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Fig.5 : Non repetitive surge peak forward current versus Fig.6 : Non repetitive surge peak forward current versus 
overload duration. overload duration. 
(Maximum values) (TO220AC) (Maximum values) (ISOWATT220AC) 
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DTV32(F)-1200B / DI V32(F)-1500B 


Fig.7 : Relative variation of thermal transient impedance Fig.8 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. junction to case versus pulse duration. 
(TO220AC) (ISOWATT220AC) 
K=Zth(j-c)/Rth(j-c) K=Zth(j-c)/Rth(j-c) 
1.0 i BB 1 0 


oF 001 
Fig.9 : Forward voltage drop versus forward current. Fig.10 : Junction capacitance versus reverse voltage 
(Maximum values) applied. 


(Typical values) 
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Fig.11 : Recovery charge versus dlF/dt. Fig.12 : Peak reverse current versus dIF/dt. 
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: Dynamic parameters versus junction 
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DTV32(F)-1200B / DTV32(F)-1500B 


BASIC HORIZONTAL DEFLECTION CIRCUIT 


TRANSFORMER 
EHT 


LINE YOKE 


(D=DAMPER DIODE DTV32-1500) 


BASIC E-W DIODE MODULATOR CIRCUIT 
V 


—— || TRANSFORMER 
— EHT 


7 LINE YOKE 
(BUH715) 7 


C2 


a 


D1=DTV32-1500 D2=BYT08-400 


6/6 
~~ {yg $68:THOMSON 


kys prea bata ds DTV64(F)-1200C 


(CRT HORIZONTAL DEFLECTION) 
HIGH VOLTAGE DAMPER DIODE 


TENTATIVE DATASHEET 


FEATURES 


a HIGH BREAKDOWN VOLTAGE CAPABILITY 
» MEDIUM & HIGH FREQUENCY OPERATION 


a SPECIFIED TURN ON SWITCHING CHARAC- 
TERISTICS 


aw TYPICAL TOTAL LOSSES : 3 W 

(IFpeak = 6 A, F= 64 kHz) 
a SUITABLE WITH BUH TRANSISTORS SERIES 
a» INSULATED VERSION (ISOWATT220AC) : 


Insulating voltage = 2000 V DC 
Capacitance = 12 pF 


TO220AC ISOWATT220AC 
DESCRIPTION (Plastic) (Plastic) 
High voltage diode especially designed for hor- 
izontal deflection stage in standard and high resol- 
ution displays for TV's and monitors. DTV64-12006 DTV64F-1200C 
This device is packaged in TO220AC or ISO- 
WATT220AC. 


ABSOLUTE MAXIMUM RATINGS 


a 
VRRM Repetitive peak reverse voltage 1200 
VRWM Repetitive working voltage 1200 


lF(RMS) RMS forward current 
IF(AV) oe forward current TO220AC Tc=120°C a re A 
= 0. 


IFSM Surge non repetitive forward current tp=10ms 100 A 
sinusoidal 
Storage and junction temperature range 
qj 
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DTV64(F)-1200C 
THERMAL RESISTANCES 


symp | Paneer | Mate | Ct 
Rth (j-c) Junction to case TO220AC °C/W 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions 


Cn 
Ss 
etek SSC*~dSCS 


Pulse test: * tp = 5 ms, duty cycle<2% 
“tp = 380 us, duty cycle<2% 


RECOVERY CHARACTERISTICS 


Test Conditions | min. | Typ. | Max. | Unit 
forca=sonne | |_| 100 | me 
fari=-tsans| | wo || me 


TURN ON SWITCHING CHARACTERISTICS 


(1)Test following Jedec Standard 
(2) Test representative of the application 


To evaluate the conduction losses use the following equations : 


Ve = 1.5 + 0.050 Ir P = 1.5 x IF(av) + 0.050 x IF*(ams) 

2/3 
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DTV64(F)-1200C 


BASIC HORIZONTAL DEFLECTION CIRCUIT 


TRANSFORMER 
EHT 


T : 
mg C 


D=DAMPER DIODE DTV64(F)-1200C 


LINE YOKE 


BASIC E-W DIODE MODULATOR CIRCUIT 


—— || TRANSFORMER 
<==} || EHT 


LINE YOKE 


T L 


(BUH715) 


D1=DTV64(F)-1200C § D2=STTBS506D/F 
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fq, SGS-THOMSON ———séSTS120E 
SF WICROELECTROMICS Sy aet ae 


SCHOTTKY RECTIFIER 


PRELIMINARY DATA 


a» VERY SMALL CONDUCTION LOSSES 
a» NEGLIGIBLE SWITCHING LOSSES 

» LOW FORWARD VOLTAGE DROP 

» LOW THERMAL RESISTANCE 

a EXTREMELY FAST SWITCHING 

a SURFACE MOUNTED DEVICE 


DESCRIPTION 


Single chip schottky rectifier suited for switchmode 
power supply and high frequency DC to DC conver- 
ters. 

Packaged in SOT 223, this device is intended for 
surface mounting and use in low voltage, high fre- SOT 223 
quency inverters, free wheeling and polarity protec- (Plastic) 
tion applications. 


ABSOLUTE RATINGS (limiting values) 


Symbo eee ee ee eee 


lF(AV) Average Forward Current TL= 135°C 
6=0.5 
IFSM Surge Non Repetitive Forward Current tp = 10 ms 
Sinusoidal 
ee Repetitive Reverse Current ae 2 us 
F = 1KHz 


_ Storage and Junction Temperature Range -65 to + 150 
-65 to + 150 


dV/dt Critical Rate of Rise of Reverse Voltage 


| 120 | 130E | 140E | 
ee 


THERMAL RESISTANCE 


[Symbol] Parameter, =| Value | Unit 


RTH q : Junction to Tab for D.C Total 20 °C/W 
RTH (-a) | Junction to Ambient with 5cm°* Copper Surface Under Tab 55 
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STPS120E/STPS130E/STPS140E 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Tests Conditions 


il 
; 


Pulse test: * tp = 380 us, duty cycle<2% 
** tp = 5 ms, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.38 x IF(ay) + 0.17 IF“(Ams) 


vatage 


2/2 { SGS-THOMSON 
SF MICROELECTROMCS 


Gy SGS-THOMSON = =——STPS160E 
AYA wiciosarmomes = 


SCHOTTKY RECTIFIER 


PRELIMINARY DATA 


a VERY SMALL CONDUCTION LOSSES 
a NEGLIGIBLE SWITCHING LOSSES 

a LOW FORWARD VOLTAGE DROP 

a LOW THERMAL RESISTANCE 

a» EXTREMELY FAST SWITCHING 

m» SURFACE MOUNTED DEVICE 


DESCRIPTION 


Single chip schottky rectifier suited for switchmode 
power supply and high frequency DC to DC conver- 
ters. 

Packaged in SOT 223, this device is intended for 
surface mounting and use in low voltage, high fre- SOT 223 
quency inverters, free wheeling and polarity protec- (Plastic) 
tion applications. 


ABSOLUTE RATINGS (limiting values) 


Parameter 


lFSm Surge Non Repetitive Forward Current tp =10ms 10 A 
Sinusoidal 
Peak Repetitive Reverse Current tp =2 us 1 
F = 1KHz 


Baal 
Tstg Storage and Junction Temperature Range -65 to+150 °C 
Tj -65 to + 150 


dV/dt | Critical Rate of Rise of Reverse Voltage 1000 


THERMAL RESISTANCE 


Symbol 


Rryq-t) | Junction to Tab for D.C Total 
RtH(-a) | Junction to Ambient with 5cm* Copper Surface Under Tab 
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STPS160E 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Tests Conditions 
Tj = 25°C 
Tj = 100°C 


Pulse test: * tp = 380 us, duty cycle <2% 
** tp = 5 ms, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.48 x Irv + 0.17 Ir(ams) 


votes) [| 
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IT SGS-THOMSON 


SF WiCROELECTROMCS STPSo40CE 


SCHOTTKY RECTIFIER 


PRELIMINARY DATA 


» VERY SMALL CONDUCTION LOSSES 
a» NEGLIGIBLE SWITCHING LOSSES 

a LOW FORWARD VOLTAGE DROP 

» LOW THERMAL RESISTANCE 

» EXTREMELY FAST SWITCHING 

=» SURFACE MOUNTED DEVICE 


DESCRIPTION 


Dual center tap schottky rectifier suited for switch- 
mode power supply and high frequency DC to DC 
converters. 


Packaged in SOT 223, this device is intended for 
surface mounting and use in low voltage, high fre- SOT 223 
quency inverters, free wheeling and polarity protec- (Plastic) 
tion applications. 


ABSOLUTE RATINGS (limiting values) 
Parameter 
RMS Forward Current 


TL= 135°C | Per diode 
6=0.5 Per device 
tp =10ms | Perdiode 
Sinusoidal 
F 
Tstg Storage and Junction Temperature Range -65 to+ 150 
Tj -65 to + 150 
1000 


dV/dt | Critical Rate of Rise of Reverse Voltage 


Symbol Parameter STPS 


THERMAL RESISTANCE 


Symbol Parameter 


RrHy-t) | Junction to Tab for D.C Total 12 °C/W 
Per diode 20 
RtH qa) | Junction to Ambient with 5cm? Copper Surface Under Tab 55 


When the diodes 1 and 2 are used simultaneously : 
A Ty(diode 1) = P(diode1) x Rru(Per diode) + P(diode 2) x Rtn) 
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STPS220CE/STPS230CE/STPS240CE 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS ( Per diode ) 


Pulse test: * tp = 380 us, duty cycle <2% 
*“tp = 5 ms, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.38 X IF(ay + 0.17 I-“(aMs) 


vatage 


9/2 : 
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AYy, RiPontscmcncs STPRZEOCE 


SCHOTTKY RECTIFIER 


PRELIMINARY DATA 


a» VERY SMALL CONDUCTION LOSSES 
as NEGLIGIBLE SWITCHING LOSSES 

a LOW FORWARD VOLTAGE DROP 

» LOW THERMAL RESISTANCE 

» EXTREMELY FAST SWITCHING 

a» SURFACE MOUNTED DEVICE 


DESCRIPTION 


Dual center tap schottky rectifier suited for switch- 
mode power supply and high frequency DC to DC 
converters. 

Packaged in SOT 223, this device is intended for 
surface mounting and use in low voltage, high fre- SOT 223 
quency inverters, free wheeling and polarity protec- (Plastic) 
tion applications. 


ABSOLUTE RATINGS (limiting values) 


Symbol — eee rte 


=e Average Forward Current TL= 130°C | Per diode 
6=0.5 Per device 
lFSM Surge Non Repetitive Forward Current tp=10ms | Perdiode A 
Sinusoidal 
F = 1KHz 


| Vict | Critical Rate of Rise of Reverse Voltage 1000 


THERMAL RESISTANCE 


Symbol Parameter 


RtHg-) | Junction to Tab for D.C Total 12 °C/W 
Per diode 20 
RtH (a) | Junction to Ambient with 5cm* Copper Surface Under Tab 


When the diodes 1 and 2 are used simultaneously : 
A Ty(diode 1) = P(diode1) x Rru(Per diode) + P(diode 2) x RtrH(c) 
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STPS260CE 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS ( Per diode ) 


|Symbol | Tests Conditions | Min. | Typ. 


Tj = 25°C Vr = Var 
Tj = 100°C 


| i 
— 
_ ee: 
ay nae 


Pulse test: * tp = 380 us, duty cycle < 2% 
** tp = 5 ms, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.48 x IF(ay + 0.17 I-(pMs) 


vetege) [OO 


2/2 : 
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7 MICROELECTRONICS STPSaa0U 


POWER SCHOTTKY RECTIFIER 


a VERY SMALL CONDUCTION LOSSES 
a NEGLIGIBLE SWITCHING LOSSES 

a LOW FORWARD VOLTAGE DROP 

a» LOW THERMAL RESISTANCE 

a EXTREMELY FAST SWITCHING 

» SURFACE MOUNTED DEVICE 


DESCRIPTION SE 


Single chip schottky rectifier suited for switchmode 
power supply and high frequency DC to DC conver- 
ters. 


Packaged in SOD 6%, this device is intended for sur- 
face mounting and use in low voltage, high fre- SOD 6 
quency inverters, free wheeling and polarity protec- iasne) 
tion applications. 

(“) in accordance with DO214AA standard. 


ABSOLUTE RATINGS (limiting values) 


Sinusoidal 


75 A 
Peak Repetitive Reverse Current Tp=2us 1 A 
F = 1KHz 
Tstg Storage and Junction Temperature Range -65 to + 150 °C 
Ty -65 to + 150 


dV/dt Critical Rate of Rise of Reverse Voltage 1000 


THERMAL RESISTANCE 


Symbol| sss —C*éiParcmeter = | Value | nit 
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STPS320U/STPS330U/STPS340U 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Vr = Varm 


Pulse test: * tp = 380 pus, duty cycle < 2% 
** tp = 5 ms, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.42 x lev) + 0.050 Ie*(ams) 


Figure 1 : Average forward power dissipation Figure 2 : Average current versus ambient 
versus average forward current. temperature. 
(duty cycle : 0.5) 
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Figure 3 : Non repetitive surge peak forward Figure 4 : Relative variation of thermal transient 
current versus overload duration. impedance junction to lead versus 
(Maximum values) pulse duration. 
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Figure 5 : Reverse leakage current versus 
reverse voltage applied. 
(Typical values) 
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Figure 7 : Forward voltage drop versus forward 
current. 
(Maximum values) 
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Figure 6 : Junction capacitance versus reverse 
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voltage applied. 
(Typical values) 
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fj, SGS-THOMSON =———itséS P'S 9208 
JF iWCROELECTRONICS STPss40s 


POWER SCHOTTKY RECTIFIER 


ma VERY SMALL CONDUCTION LOSSES 
=» NEGLIGIBLE SWITCHING LOSSES 

m EXTREMELY FAST SWITCHING 

s LOW FORWARD VOLTAGE DROP 

= HIGH AVALANCHE CAPABILITY 

mn LOW THERMAL RESISTANCE 

» SURFACE MOUNTED DEVICE 


Zz 


DESCRIPTION 


Single chip schottky rectifier suited for switchmode 
power supply and high frequency DC to DC conver- 
ters. 

Packaged in SOD 15, this device is intended for sur- SOD 15 
face mounting and use in low voltage, high fre- (Plastic) 
quency inverters, free wheeling and polarity protec- 
tion applications. 


ABSOLUTE RATINGS (limiting values) 


Symbol ae ee 


eee | Irams) | RMS Forward Current 


Average Forward Current TL= a 
6=0.5 
lFsm Surge Non Repetitive Forward Current Tp = 10ms 
Sinusoidal 
Peak Repetitive Reverse Current ue 2 us 
F = 1KHz 


Storage and Junction Temperature Range oe to + 150 
-65 to+ 150 


dV/dt | Critical Rate of Rise of Reverse Voltage 1000 


Symbol Parameter 


| Vana | | Var | Repetitive Peak Reverse Voltage 


THERMAL RESISTANCE 


symbol| Parameter | atte | Unit__ 
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STPS320S/STPS330S/STPS340S 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Tj = 25°C Vr = VarM 


es = 125°C 


Pulse test: * tp = 5 ms, duty cycle<2% 
™ tp = 380 us, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 


P = 0.42 x lFav) + 0.050 IF“(ams) 
Figure 1 : Average forward power dissipation 


versus average forward current. 
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ae ee 


Figure 3 : Non repetitive surge peak forward 
current versus overload duration. 
(Maximum values) 
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Symbol Tests Conditions 
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Figure 2 : Average current versus ambient 
temperature. 
(duty cycle : 0.5) 
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Figure 4 : Relative variation of thermal transient 
impedance junction to lead versus 
pulse duration. 
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Figure 5 : Reverse leakage current versus 
reverse voltage applied. 
(Typical values) 
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Figure 7 : Forward voltage drop versus forward 
current. 
(Maximum values) 
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STPS320S/STPS330S/STPS340S 


Figure 6 : Junction capacitance versus reverse 
voltage applied. 
(Typical values) 
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SGS -THOMSON STPS620CT/CF 
ky 3G5;THOMSON emeanee ait 


POWER SCHOTTKY RECTIFIER 


a VERY SMALL CONDUCTION LOSSES 

» NEGLIGIBLE SWITCHING LOSSES 

» EXTREMELY FAST SWITCHING 

a LOW FORWARD VOLTAGE DROP 

a HIGH AVALANCHE CAPABILITY 

a» LOW THERMAL RESISTANCE 

a INSULATED PACKAGE : 
Insulating voltage = 2000V DC 
Capacitance = 12pF 


DESCRIPTION 

Dual center tap schottky rectifier suited for switch- TO220AB ISOWATT220AB 
mode power supply and high frequency DC to DC (Plastic) (Plastic) 
converters. 

Packaged in TO220AB and ISOWATT220AB, this STPS620CT STPS620CF 
device is intended for use in low voltage, high fre- STPS630CT STPS630CE 
quency inverters, free wheeling and polarity protec- STPS640CT STPS640CF 


tion applications. 


ABSOLUTE RATINGS (limiting values) 


Parameter | Value |_unit_| 


IF(AV) Average Forward Current TO220AB Tce = 135°C | Per diode 3 A 
6=0.5 
ISOWATT220AB | Tc = 130°C | Per device 6 
lFSM Surge Non Repetitive Forward Current Tp=10ms | Per diode 75 A 
Sinusoidal 
= 4KHz 


Tstg Storage and Junction Temperature Range -65 to + 150 
Tj -65 to + 150 


dV/dt Critical Rate of Rise of Reverse Voltage 1000 


Symbol Parameter STPS 
620CT 630CT 640CT 
<i 630CF 640CF 
[so 


Repetitive Peak Reverse Voltage 
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STPS620CT/CF / STPS630CT/CF / STPS640CT/CF 
THERMAL RESISTANCE 


RtHy-c) | Junction-case TO220AB Per diode 9.5 
total 3.0 

ISOWATT220AB | Per diode 7.5 

total — 2 


RtH() | Coupling | TO220AB 
When the diodes 1 and 2 are used simultaneously : 


A Ty(diode 1) = P(diode1) x Rru(Per diode) + P(diode 2) x Ric) 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS PER DIODE 


cat Tests Conditions 


Pulse test: * tp = 5 ms, duty cycle <2% 
** tp = 380 us, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.42 x le~av + 0.050 Ir“ams) 


Fig. 1 : Average forward power dissipation versus average 
forward current. (Per diode) 
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STPS620CT/CF / STPS630CT/CF / STPS640CT/CF 


Fig. 2 : Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (TO220AB) 
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Fig. 4 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (TO220AB) 
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Fig. 6 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(TO220AB) 
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Fig. 3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (ISOWATT220AB) 
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Fig. 5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (ISOWATT220AB) 
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Fig. 7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWATT220AB) 
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Fig. 8 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 10 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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Fig. 9 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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{ SGS-THOMSON 
IF, MICROELECTRONICS STPS640CM 


POWER SCHOTTKY RECTIFIER 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a VERY SMALL CONDUCTION LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

a HIGH AVALANCHE CAPABILITY 

a HIGH DISSIPATION MINIATURE PACKAGE 
a» SURFACE MOUNT TECHNOLOGY 


COMPATIBLE 
DESCRIPTION Power SO-10™ 
Dual schottky rectifier suited for switchmode power Plastic, non isolated SMD 
supply and high frequency DC to DC converters. with copper tab 


Packaged in a high performance surface mount 
package PSO-10, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 


ABSOLUTE MAXIMUM RATINGS 


Repetitive Peak Reverse Voltage 
RMS Forward Current All pins connected | Per diode 


IF(av) | Average Forward Tc = 135°C Per diode 3 A 
Current 

l-rsm | Surge Non Repetitive tp=10ms Per diode 75 A 
Forward Current Sinusoidal 

All pins connected 
Repetitive Peak tp=2 us Per diode 1 A 
Reverse Current F = 1KHz 
Storage and Junction Temperature Range -65 to + 150 
Tj 


dV/dt | Critical Rate of Rise of Reverse Voltage 1000 


TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 
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STPS640CM 
THERMAL RESISTANCES 


RTH (-c) | Junction to Case Thermal Resistance Per diode 5.5 °C/W 
total 3.0 


STATIC ELECTRICAL CHARACTERISTICS (Per diode) 


[symbor] —YesteGonaitone | __TeutaGonaiions [win [tym | wax [ Unt 
Reverse leakage Current Vr = VRRM | {| 100 | pa 
T= 25 0 Fn 
= rive [ween | | [ore] v 
fines [ean | | [oor 
Pulse test: * tp=5ms, duty cycle<2% 
** tp = 380 us, duty cycle < 2% 


Forward Voltage drop 


Tj = 25°C fik=6a | |__| ova | 


To evaluate the conduction losses use the following equation : 
P = 0.42 x IF(av) + 0.050 IF“(RMs) 
PIN OUT configuration in PowerSO-10: 


Anode 1 pin 1 to5 
Anode 2 pin 6 to 10 
Cathodes = connected to base tab 


top view 


Fig. 1 : Average forward power dissipation versus Fig. 2 : Average current versus ambient tempera- 
average forward current. (Per diode) ture. 
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Fig. 3 : Non repetitive surge peak forward current ia. 4: oe aia 


versus overload duration. 
(Maximum values) (Per diode) 
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Fig. 5 : Reverse leakage current versus reverse 
voltage applied. (Typical values) (Per diode) 


Fig. 7 : Forward voltage drop versus forward cur- 
rent. (Maximum values) (Per diode) 
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Fig. 4 : Relative variation of thermal transient im- 
pedance junction to case versus pulse duration. 
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Fig. 6 : Junction capacitance versus reverse 
voltage applied. (Typical values) (Per diode) 
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fy SGS-THOMSON —SEsSTPS735D/F 
JF iiCROELECTROMICS STPS745D/F 


POWER SCHOTTKY RECTIFIER 


» VERY SMALL CONDUCTION LOSSES 
NEGLIGIBLE SWITCHING LOSSES 
EXTREMELY FAST SWITCHING 

LOW FORWARD VOLTAGE DROP 
HIGH AVALANCHE CAPABILITY 

LOW THERMAL RESISTANCE 
INSULATED PACKAGE : 

Insulating voltage = 2000V DC 
Capacitance = 12pF 


DESCRIPTION TO220AC ISOWATT220AC 


as (Plastic) (Plastic) 
Single chip schottky rectifier suited for switchmode 


power supply and high frequency DC to DC conver- 
ters. 


STPS735D STPS735F 
Packaged in TO220AC and ISOWATT220AC, this STPS745D STPS745F 


device is intended for use in low voltage, high fre- 
quency inverters, free wheeling and polarity protec- 
tion applications. 


ABSOLUTE RATINGS (limiting values) 


Symbol 
RMS Forward Current 


l-av) | Average Forward Current TO220AC Tc = 135°C 7.5 A 
6=0.5 
ISOWATT220AC | Tc = 120°C 
lFsm Surge Non Repetitive Forward Current Tp =10ms 150 A 
Sinusoidal 
Peak Repetitive Reverse Current Tp =2us 1 A 
F = 1KHz 
Tstg Storage and Junction Temperature Range -65 to + 150 °C 
Tj -65 to + 150 


dV/dt Critical Rate of Rise of Reverse Voltage 1000 


™ 


Repetitive Peak Reverse Voltage 
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STPS735D/F / STPS745D/F 
THERMAL RESISTANCE 


| Symbol 
RTH (-c) 


Parameter 


Junction-case 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Tests Conditions 


Tj = 125°C 


| Min. | 
a 
—_ 
a ioe Ee 
= 
is 


Tj = 125°C Ir= 7.5A 
Tj = 25°C IF=15A 


Pulse test: * tp = 5 ms, duty cycle<2% 
“tp = 380 pus, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.42 x lav + 0.020 Ir*(ams) 


Fig. 1 : Average forward power dissipation versus average 
forward current. 


PF(av)(W) 


S*tp/T as — §*0.1 §6=0.2 60.5 §=1 


/ 

VA 4 
ZT 
de 


2/4 : 
———— yf SES; THOMSON 


STPS735D/F / STPS745D/F 


Fig. 2 : Average current versus ambient temperature. 
(duty cycle : 0.5) (TO220AC) 
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Fig. 4 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (TO220AC) 
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Fig. 6 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(TO220AC) 
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Fig. 3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (TISOWAT220AC) 
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Fig. 5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 
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Fig. 7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWATT220AC) 
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Fig. 8 : Reverse leakage current versus reverse voltage Fig. 9 : Junction capacitance versus reverse voltage 
applied. (Typical values) applied. (Typical values) 
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Fig. 10 : Forward voltage drop versus forward current. 
(Maximum values) 
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‘S71 SGS-THOMSON 
ST. MICROELECTRONICS STPS745M 


POWER SCHOTTKY RECTIFIER 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a VERY SMALL CONDUCTION LOSSES 

» NEGLIGIBLE SWITCHING LOSSES 

a HIGH AVALANCHE CAPABILITY 

a HIGH DISSIPATION MINIATURE PACKAGE 
a SURFACE MOUNT TECHNOLOGY 


COMPATIBLE 
Power SO-10'™ 
DESCRIPTION Plastic, non isolated SMD 
Dual schottky rectifier suited for switchmode power with copper tab 


supply and high frequency DC to DC converters. 


Packaged tn a high performance surface mount 
package PSO-10, this device is intended for use 
in low voltage. high frequency inverters, free 
wheeling and polarity protection applications. 


ABSOLUTE MAXIMUM RATINGS 


Repetitive Peak Reverse Voltage V 
RMS Forward Current (All pins connected) a ae A 


Ir(av) | Average Forward Current Tc = 135°C gs, A 
6=0.5 
IFSM Surge Non Repetitive Forward Current tp=10ms 150 A 
(All pins connected) Sinusoidal 
Repetitive Peak Reverse Current tp=2 us 1 A 
F = 1KHz 
Tstg Storage and Junction Temperature Range -65 to+ 150 
qj 


dV/dt | Critical Rate of Rise of Reverse Voltage 1000 


TM : PowerSO-10 is a trademark of SGS-THOMSON Microelectronics 
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STPS745M 
THERMAL RESISTANCES 


Symbol Parameter 


RTH (j-c) | Junction to Case Thermal Resistance 


STATIC ELECTRICAL CHARACTERISTICS (Per diode) 


[symbot]| Teste Gondiions | TesteGondiions | wn. | Typ. [wax | Uni 
Reverse leakage Current | Tj =25°C Vr = VRRM P|} | too | pa 
1125 CPs [ma 
risiasc [een | | [om] v 
ri=ves0 [e=rsa |__| [ost 
fizesc_ [wna | | [ome 


Forward Voltage drop 


Pulse test: * tp=5ms, dutycycle<2% 
** tp = 380 us, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.42 x IF(av) + 0.020 IF“(RMs) 


PIN OUT configuration in PowerSO-10 : 


Anode = pinitod5 
Cathode = connected to base tab 


top view 


Fig. 1 : Average forward power dissipation versus Fig. 2 : Average current versus ambient tempera- 
average forward current. ture. (duty cycle : 0.5) 
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Fig. 3 : Non repetitive surge peak forward current 
versus overload duration. (Maximum values) 
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Fig. 5 : Reverse leakage current versus reverse 
voltage applied. (Typical values) 
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Fig. 7 : Forward voltage drop versus forward cur- 
rent. (Maximum values) 
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Fig. 4 : Relative variation of thermal transient im- 
pedance junction to case versus pulse duration. 
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Fig. 6 : Junction capacitance versus reverse 
voltage applied. (Typical values) 
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SGS-THOMSON STPS1035D/F 
Ays MICROELECTRONICS STPS1045D/F 


POWER SCHOTTKY RECTIFIER 


» VERY SMALL CONDUCTION LOSSES 
» NEGLIGIBLE SWITCHING LOSSES 

a» EXTREMELY FAST SWITCHING 

LOW FORWARD VOLTAGE DROP 
HIGH AVALANCHE CAPABILITY 

LOW THERMAL RESISTANCE 
INSULATED PACKAGE : 

Insulating voltage = 2000V DC 
Capacitance = 12pF 


DESCRIPTION TO220AC ISOWATT220AC 


: = : ; (Plastic) (Plastic) 
Single chip schottky rectifier suited for switchmode 


power supply and high frequency DC to DC conver- 
ters. 


Packaged in TO220AC and ISOWATT220AC, this 
device is intended for use in low voltage, high fre- 


quency inverters, free wheeling and polarity protec- 
tion applications. 


STPS1035D STPS1035F 
STPS1045D STPS1045F 


ABSOLUTE RATINGS (limiting values) 
| unit _| 


lF(AV) Average Forward Current TO220AC Tc = 135°C 10 A 
6=0.5 
ISOWATT220AC | Tc = 120°C 
IFSM Surge Non Repetitive Forward Current Tp =10ms 180 A 
Sinusoidal 


IRRM Peak Repetitive Reverse Current Tp =2us 
F = 1KHz 
dV/dt Critical Rate of Rise of Reverse Voltage 1000 


Tstg Storage and Junction Temperature Range -65 to+ 150 
T -65 to+ 150 
“a 


Repetitive Peak Reverse Voltage 
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STPS1035D/F / STPS1045D/F 
THERMAL RESISTANCE 


Symbol| Parameter | ate | niit_ 
RtH-c) | Junction-case TO220AC °C/W 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol |_______ Testa Coneitions _{ atin. | Typ. | Mex. {unit __ 
ee 
fiewse wea SSSdSid 


ms, duty cycle <2 % 
80 us, duty cycle < 2% 


Pulse test: * t 
ek t 


Nott 
aon 


To evaluate the conduction losses use the following equation : 
P = 0.42 x Irv) + 0.015 le“(rms) 


Fig. 1 : Average forward power dissipation versus average 
forward current. 
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Fig. 2 : Average current versus ambient temperature. Fig. 3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (TO220AC) (duty cycle : 0.5) (ISOWATT220AC) 
IF(av)(A) IF(av)(A) 
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Fig. 4 : Non repetitive surge peak forward current versus Fig. 5 : Non repetitive surge peak forward current versus 
overload duration. overload duration. 
(Maximum values) (TO220AC) (Maximum values) (ISOWATT220AC) 
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Fig. 6 : Relative variation of thermal transient impedance Fig. 7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. junction to case versus pulse duration. 
(TO220AC) (ISOWATT220AC) 
K 


Ly 


7 3/4 
AYf, BEScuececes 


STPS1035D/F / STPS1045D/F 


Fig. 8 : Reverse leakage current versus reverse voltage 
applied. (Typical values) 
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Fig. 10 : Forward voltage drop versus forward current. 
(Maximum values) 
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Fig. 9 : Junction capacitance versus reverse voltage 
applied. (Typical values) 
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kw, SGS-THOMSON 
YF. MICROELECTRONICS STPS1045M 


POWER SCHOTTKY RECTIFIER 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a VERY SMALL CONDUCTION LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

» HIGH AVALANCHE CAPABILITY 

a HIGH DISSIPATION MINIATURE PACKAGE 
a SURFACE MOUNT TECHNOLOGY 


COMPATIBLE 
Power SO-10"™ 
DESCRIPTION Plastic, non isolated SMD 
Dual schottky rectifier suited for switchmode power with copper tab 


supply and high frequency DC to DC converters. 


Packaged in a high performance surface mount 
package PSO-10, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 


ABSOLUTE MAXIMUM RATINGS 


Repetitive Peak Reverse Voltage 
RMS Forward Current (All pins connected) 


lF(av) | Average Forward Current Tc = 135°C 
6=0.5 
lFSM Surge Non Repetitive Forward Current tp=10ms 
(All pins connected) Sinusoidal 
IRRM Repetitive Peak Reverse Current tp=2 us 
F = 1KHz 
Storage and Junction Temperature Range -65 to + 150 | 
q 


180 
| A 
°C 


TM : PowerSO-10 ts a trademark of SGS-THOMSON Microelectronics. 
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STPS1045M 
THERMAL RESISTANCES 


Parameter 


Symbol 


Junction to Case Thermal Resistance 


Tests Conditions 


RTH (j-c) 


Pulse test: * tp=5ms, duty cycle<2% 


** tp = 380 ps, duty cycle < 2% 


| Tests Conditions —_| Conditions 


a Se 
= 125°C 


Tj = 125°C lF= 20A 
Tj = 125°C lF= 10A 


[_testscondione [min | ym. [ ox [ Unit 


To evaluate the conduction losses use the following equation : 


P = 0.42 x IF(av) + 0.015 IF“(pMs) 


PIN OUT configuration in PowerSO-10: 


Anode = pini1to5 
Cathode = connected to base tab 


Fig. 1 : Average forward power dissipation versus 
average forward current. 
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top view 


Fig. 2 : Average current versus ambient tempera- 
ture. (duty cycle : 0.5) 
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Fig 


versus overload duration. (Maximum values) 
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Fig. 5 : Reverse leakage current versus reverse 


mull ha 
Oe 1 ae 
1 611 SOT 
Pc eS STs ef) Ht t Tense) 


voltage applied. (Typical values 


Fig. 7 : Forward voltage drop versus forward cur- 
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rent. (Maximum values) 


VFM(V) 


2.5 

eo 
1 

TC 7 


1 
HEMT 


ape SEPP 
ol LLL ation 
0.1 100 


kyy. 


® 


. 3: Non repetitive surge peak forward current 
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Fig. 4 : Relative variation of thermal transient im- 
pedance junction to case versus pulse duration. 
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Fig. 6 : Junction capacitance versus reverse 
voltage applied. (Typical values) 
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SGS-THOMSON STPS1535D/F 
A NiCROELECTROMICS STPS1545D/F 


POWER SCHOTTKY RECTIFIER 


» VERY SMALL CONDUCTION LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

s EXTREMELY FAST SWITCHING 

» LOW FORWARD VOLTAGE DROP 

ma HIGH AVALANCHE CAPABILITY 

a LOW THERMAL RESISTANCE 

» INSULATED PACKAGE : 
Insulating voltage = 2000V DC 
Capacitance = 12pF 


DESCRIPTION TO220AC ISOWATT220AC 
Single chip schottky rectifier suited for switchmode eeelie) esl) 
power supply and high frequency DC to DC conver- 

ters: STPS1535D STPS1535F 
Packaged in TO220AC and ISOWATT220AC, this STPS1545D STPS1545F 


device is intended for use in low voltage, high fre- 
quency inverters, free wheeling and polarity protec- 
tion applications. 


ABSOLUTE RATINGS (limiting values) 


Symbol 
RMS Forward Current 


lF(AV) Average Forward Current TO220AC Tc = 135°C 15 A 
§=0.5 
ISOWATT220AC | Tc = 105°C 
lFSM Surge Non Repetitive Forward Current Tp =10ms 220 A 
Sinusoidal 
Peak Repetitive Reverse Current Tp =2 us 1 A 
F = 1KHz 


Tstg Storage and Junction Temperature Range -65 to+ 150 °C 


Parameter 


Repetitive Peak Reverse Voltage 


VRRM 
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STPS1535D/F / STPS1545D/F 
THERMAL RESISTANCE 


Symbol Parameter | Value | Unit 


RtH(-c) | Junction-case TO220AC °C/W 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


ee on ce 
pee ae 
ee 
2 


Pulse test: * tp = 5 ms, duty cycle<2% 
** tp = 380 ps, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.42 x Iray) + 0.01 Ie*(ams) 


Fig. 1 : Average forward power dissipation versus average 
forward current. 
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ig. 2 : Average current versus ambient temperature. 
uty cycle : 0.5) (TO220AC) 
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Fig. 4 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (TO220AC) 
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Fig. 6 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(TO220AC) 
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Fig. 3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (ISOWATT220AC) 
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Fig. 5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (ISOWATT220AC) 


Fig. 7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWATT220AC) 
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Fig. 8 : Reverse leakage current versus reverse voltage Fig. 9 : Junction capacitance versus reverse volta. 
applied. (Typical values) applied. (Typical values) 
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Fig. 10 : Forward voltage drop versus forward current. 
(Maximum values) 
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fay SGS-THOMSON ~=STPS1535CT/CF 
7 WiICROELECTROMCS STPS1545CT/CF 


POWER SCHOTTKY RECTIFIER 


a VERY SMALL CONDUCTION LOSSES 
a NEGLIGIBLE SWITCHING LOSSES 

» EXTREMELY FAST SWITCHING 

LOW FORWARD VOLTAGE DROP 
HIGH AVALANCHE CAPABILITY 

LOW THERMAL RESISTANCE 
INSULATED PACKAGE : 

Insulating voltage = 2000V DC 
Capacitance = 12pF 


DESCRIPTION 

Dual center tap schottky rectifier suited for switch- 

mode power supply and high frequency DC to DC TO220AB ISOWATT220AB 
converters. (Plastic) (Plastic) 
Packaged in TO220AB and ISOWATT220AB, this 

device is intended for use in low voltage, high fre- STPS1S3SCT STPS1535CF 


quency inverters, free wheeling and polarity protec- STPS1545CT STPS1545CF 


tion applications. 


ABSOLUTE RATINGS (limiting values) 


Parameter 


RMS Forward Current 
Aes Forward Current eS Per diode 
Sinusoidal 


Storage and Junction Temperature Range ae to + 150 
-65 to + 150 


Critical Rate of Rise of Reverse Voltage 


Symbol Parameter | se sTRPS.ttst~idCY 
1535CT 1545CT 
1535CF a oe 


Repetitive Peak Reverse Voltage | 
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STPS1535CT/CF / STPS1545CT/CF 
THERMAL RESISTANCE 


Symbol| Parameter | ale | nit 


RtHy-c) | Junction-case TO220AB Per diode 3.0 °C/W 
total 17 
°C/W 


total 4.2 
liad a ee co 
When the diodes 1 and 2 are used simultaneously : 


A Ty(diode 1) = P(diode1) x Rry(Per diode) + P(diode 2) x RtHc) 


ELECTRICAL CHARACTERISTICS 


Tests Conditions 


| Min. | Typ. 
es 
rise fea SSSCS~—SCSSCSdSSCid 

ome 


STATIC CHARACTERISTICS PER DIODE 
Ve kk 


Pulse test: * tp = 5 ms, duty cycle<2% 
** tp = 380 us, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.42 x Irv + 0.020 Ira) 


Fig. 1 : Average forward power dissipation versus average 
forward current. (Per diode) 
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Fig. 2 : Average current versus ambient temperature. Fig. 3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (TO220AB) (duty cycle : 0.5) (Per diode) (ISOWATT220AB) 
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Fig. 4 : Non repetitive surge peak forward current versus Fig. 5 : Non repetitive surge peak forward current versus 
overload duration. overload duration. 
(Maximum values) (Per diode) (TO220AB) (Maximum values) (Per diode) (ISOWATT220AB) 
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Fig. 6 : Relative variation of thermal transient impedance Fig. 7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. junction to case versus pulse duration. 
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Fig. 8 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 10 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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Fig. 9 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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YF, MCROELECTROMIES STPS1545CM 


POWER SCHOTTKY RECTIFIER 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a VERY SMALL CONDUCTION LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

a» HIGH AVALANCHE CAPABILITY 

se HIGH DISSIPATION MINIATURE PACKAGE 
a SURFACE MOUNT TECHNOLOGY 


COMPATIBLE 
DESCRIPTION Power S0-10™ 
Dual schottky rectifier suited for switchmode power Plastic, non isolated SMD 
supply and high frequency DC to DC converters. with copper tab 


Packaged in a high performance surface mount 
package PSO-10, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 


ABSOLUTE MAXIMUM RATINGS 


Repetitive Peak Reverse Voltage 
Average Forward Te = 130°C 


5 
Current 


lIFSM Surge Non Repetitive tp=10ms Per diode 150 A 
Forward Current Sinusoidal 
All pins connected 
Repetitive Peak tp=2us Per diode 1 A 
Reverse Current F = 1KHz 
Storage and Junction Temperature Range - 65 to+ 150 °C 
qj 


dV/dt | Critical Rate of Rise of Reverse Voltage 1000 


TM : PowerSO-10 is a trademark of SGS-THOMSON Microelectronics. 
August 1993 Ed:2A 1/3 
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STPS1545CM 
THERMAL RESISTANCES 


RTH (j-c) | Junction to Case Thermal Resistance Per diode 35 
total 2.2 


°C/W 
Coupling Thermal Resistance 


STATIC ELECTRICAL CHARACTERISTICS (Per diode) 


Symbol Tests Conditions Tests Conditions 


Reverse leakage Current | Tj = 25°C Vr = VRRM 
Tj = 125°C 
T = 


j 
Ve** | Forward Voltage drop 
fa 18 


Pulse test: * tp=5ms, duty cycle<2% 
** tp = 380 us, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.42 x IrF(av) + 0.020 IF“(RMs) 
PIN OUT configuration in PowerSO-10 : 


Anode 1 pin 1 to 5 
Anode 2 pin 6 to 10 
Cathodes = connected to base tab 


Fig. 1 : Average forward power dissipation versus Fig. 2 : Average current versus ambient tempera- 
average forward current. (Per diode) ture. 
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Fig. 3 : Non repetitive surge peak forward current 
versus overload duration. 
(Maximum values) (Per diode) 
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Fig. 5 : Reverse leakage current versus reverse . 


voltage applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward cur- 
rent. (Maximum values) (Per diode) 
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Fig. 4 : Relative variation of thermal transient im- 
pedance junction to case versus pulse duration. 
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Fig. 6 : Junction capacitance versus reverse 
voltage applied. (Typical values) (Per diode) 
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fq, SGS-THOMSON = STPS2035CT/CF 
JF iiCROELECTROMES STPS2045CT/CF 


POWER SCHOTTKY RECTIFIER 


a VERY SMALL CONDUCTION LOSSES 
» NEGLIGIBLE SWITCHING LOSSES 

=» EXTREMELY FAST SWITCHING 

LOW FORWARD VOLTAGE DROP 
HIGH AVALANCHE CAPABILITY 

LOW THERMAL RESISTANCE 
INSULATED PACKAGE : 

Insulating voltage = 2000V DC 
Capacitance = 12pF 


DESCRIPTION 

Dual center tap schottky rectifier suited for switch- 

mode power supply and high frequency DC to DC LOe20n8 ISOWATT220AB 
converters. (Plastic) (Plastic) 
Packaged in TO220AB and ISOWATT220AB, this 

device is intended for use in low voltage, high fre- STPS2035CT STPS2035CF 


quency inverters, free wheeling and polarity protec- STPS2045CT STPS2045CF 


tion applications. 


ABSOLUTE RATINGS (limiting values) 
Parameter 
RMS Forward Current 


lE(AV) Average Forward Current TO220AB Tc = 135°C | Per diode 
6=0.5 
ISOWATT220AB | Tc = 120°C | Per device 


l-sm Surge Non Repetitive Forward Current Tp =10ms 
Sinusoidal 


Symbol Parameter STPS 
2035CT 2045CT 
2035CF 2045CF 


March 1992 1/4 
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STPS2035CT/CF / STPS2045CT/CF 


THERMAL RESISTANCE 


Symbol 


Rt (j-c) | Junction-case TO220AB 
total 

ISOWATT220AB | Per diode 
total 


“ 


When the diodes 1 and 2 are used simultaneously : 
A Ty(diode 1) = P(diode1) x Rru(Per diode) + P(diode 2) x Rtn) 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS PER DIODE 


Tests Conditions 


Tj = 25°C Vr = VrrRM 
Tj = 125°C 


| Min. 
ae 
fd 
Ue eee ee 
ees 
Ee 


Tj = 125°C r= 10A 
Tj = 25°C Ir= 20A 


Pulse test: * tp = 5 ms, duty cycle< 2% 
** tp = 380 ps, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.42 x Iray) + 0.015 le“(ams) 


Fig. 1 : Average forward power dissipation versus average 
forward current. (Per diode) 
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Fig. 2 : Average current versus ambient temperature. (duty 


cycle : 0.5) (Per diode) (TO220AB) 
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Fig. 4 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (TO220AB) 
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Fig. 6 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(TO220AB) 
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Fig. 3 : Average current versus ambient temperature. (duty 
cycle : 0.5) (Per diode) (ISOWATT220AB) 
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Fig. 5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (ISOWATT220AB) 
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Fig. 7 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
(ISOWATT220AB) 
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STPS2035CT/CF / STPS2045CT/CF 


Fig. 8 : Reverse leakage current versus reverse voltage Fig. 9 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) applied. (Typical values) (Per diode) 
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Fig. 10 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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POWER SCHOTTKY RECTIFIER 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


a» VERY SMALL CONDUCTION LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

a HIGH AVALANCHE CAPABILITY 

a HIGH DISSIPATION MINIATURE PACKAGE 
a SURFACE MOUNT TECHNOLOGY 


COMPATIBLE 
DESCRIPTION Power SO-10™! 
Dual schottky rectifier suited for switchmode power Plastic, non isolated SMD 
supply and high frequency DC to DC converters. with copper tab 


Packaged in a high performance surface mount 
package PSO-10, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 


ABSOLUTE MAXIMUM RATINGS 


Repetitive Peak Reverse Voltage 


Average Forward Tc = 135°C | Per diode | diode 


Current 
es 
Sinusoidal 


6=0.5 
‘Per diode 
All pins connected 
see = 
Reverse Current = 1KHz 


Tstg Storage and Junction Temperature Range - 65 to + 150 


qT] 
1000 


dV/dt | Critical Rate of Rise of Reverse Voltage 
August 1993 Ed:2A 1/3 


Surge Non Repetitive 
Forward Current 


tp=10ms 


TM : PowerSO-10 1s a trademark of SGS-THOMSON Microelectronics. 
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STPS2045CM 
THERMAL RESISTANCES 


RTH (j-c) | Junction to Case Thermal Resistance Per diode 2.2 °C/W 
total 1.3 
Rr | 


Coupling Thermal Resistance °C/W 


STATIC ELECTRICAL CHARACTERISTICS (Per diode) 


[Symbot| —TesteGonditons | TestGondiions | wn. | Typ. | wax | Unit 
Reverse leakage Current j= VR =VRRM P| | too fa 
Cs [ma 

nares [econ | | ore] v 
Paswaro [ee wa [| [oar 
nizaro [eta | | om 


Forward Voltage drop 


Pulse test: * tp=5ms, duty cycle<2% 
** tp = 380 us, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.42 x IF(avy + 0.015 IF*(RMs) 


PIN OUT configuration in PowerSO-10 : 


Anodei = pinitod5 
Anode2 = pin6to10 
Cathodes = connected to base tab 


top view 


Fig. 1 : Average forward power dissipation versus Fig. 2 : Average current versus ambient tempera- 
average forward current. (Per diode) ture. 


PF(av)(W) I 
42 F(av)(A) 


Rth(j-a)=Rth(j-c) 


6) 
0123 45 6 7 8 9 10 11 12 13 14 15 0 20 40 60 80 100 120 140 160 


2/3 IST] SGS-THOMSO 
————— ee, Seen ocLeGTRanics 
706 


Fig. 3 : Non repetitive surge peak forward current 
versus overload duration. 
(Maximum values) (Per diode) 
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Fig. 5 : Reverse leakage current versus reverse 
voltage applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward cur- 
rent. (Maximum values) (Per diode) 
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Fig. 4 : Relative variation of thermal transient im- 
pedance junction to case versus pulse duration. 
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Fig. 6 : Junction capacitance versus reverse 
voltage applied. (Typical values) (Per diode) 
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(w, SGS-THOMSON 
AYE ticnosuscrmomes __STPS20100CT 


HIGH VOLTAGE POWER SCHOTTKY RECTIFIER 


MAIN PRODUCT CHARACTERISTICS PRELIMINARY DATASHEET 


IF(AV axa 
VRRM 100V 
VF (typ) 0.60V 


FEATURES AND BENEFITS 


a» NEGLIGIBLE SWITCHING LOSSES 
a LOW FORWARD VOLTAGE DROP 
a LOW CAPACITANCE 


a HIGH REVERSE AVALANCHE SURGE 
CAPABILITY 


DESCRIPTION 

High voltage dual Schottky rectifier suited for 

switchmode power supplies and other power TO220AB 
converters. . 
Packaged in TO220AC, this device is intended (Plastic) 


for use in medium voltage operation, and par- 
ticularly, in high frequency circuitries where low 
switching losses and low noise are required. 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
VRRM Repetitive peak reverse voltage incor 


A 
F(AV) Average forward current Tc=110°C | Per diode 10 A 
pie Ae Per device 20 A 
IFSM Surge non repetitive forward current tp=10ms Per diode A 
sinusoidal 
Repetitive peak reverse current tp=2us Per diode 
F=1KHz 


A 
IRSM Non repetitive peak reverse current tp=100us Per diode 

Ta [wen cionengertve SSC*dC 
dvV/dt Critical rate of rise of reverse voltage 1000 


May 1993 Ed: 2A 1/3 
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STPS20100CT 
THERMAL RESISTANCES 


Rth (j-c) Junction to case 


Rth (c) Coupling 0.15 °C/W 


When the diodes 1 and 2 are used simultaneously : 
Tj-Tc(diode 1)=P(diode1) x Rth(j-c)(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


Reverse leakage current VR = VRRM 


Pulse test: * tp = 5 ms, duty cycle<2% 
** tp = 380 us, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.55 x IF(Av) + 0.015 x IF@(RMS) 


Fig. 1 : Average forward power dissipation Fig. 2 : Average current versus ambient tem- 
versus average forward current. (Per diode) perature. (duty cycle : 0.5) (Per diode) 
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Fig. 3 : Non repetitive surge peak forward cur- 


rent versus overload duration. 
(Maximum values) (Per diode) 
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Fig. 5 : Reverse leakage current versus reverse 
voltage applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward 
current. (Maximum values) (Per diode) 
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Fig. 4 : Relative variation of thermal transient im- 
pedance junction to case versus pulse duration. 
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Fig. 6 : Junction capacitance versus reverse 
voltage applied. (Typical values) (Per diode) 
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POWER SCHOTTKY RECTIFIER 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


m VERY SMALL CONDUCTION LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

sp HIGH AVALANCHE CAPABILITY 

a HIGH DISSIPATION MINIATURE PACKAGE 
a SURFACE MOUNT TECHNOLOGY 


COMPATIBLE 
Power SO-10™ 
DESCRIPTION Plastic, non isolated SMD 
Dual schottky rectifier suited for switchmode power with copper tab 


supply and high frequency DC to DC converters. 


Packaged in a high performance surface mount 
package PSO-10, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 


ABSOLUTE MAXIMUM RATINGS 


ant bees Peak Reverse Voltage a 
| letans) RMS Forward Current (All pins connected) eS 


FAV) | Average Forward Current Tc = 125°C 
6=0.5 
IFSM Surge Non Repetitive Forward Current tp=10ms 200 A 
(All pins connected) Sinusoidal 
Repetitive Peak Reverse Current tp=2 us 1 A 
F = 1KHz 
Storage and Junction Temperature Range -65 to + 150 
q 


dV/dt | Critical Rate of Rise of Reverse Voltage 1000 


TM : PowerSO-10 is a trademark of SGS-THOMSON Microelectronics. 
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STPS3045M 
THERMAL RESISTANCES 


Parameter 


Symbol 


RTH (j-c) | Junction to Case Thermal Resistance 


STATIC ELECTRICAL CHARACTERISTICS (Per diode) 


Tests Conditions 


Reverse leakage Current 


Symbol 


Forward Voltage drop 


* tp =5ms, duty cycle<2% 
** to = 380 us, duty cycle < 2% 


Pulse test: 


Tests Conditions 


ve=verw [|_| ooo [a 
Tj = 125°C 
ri-o [een | | [or] 
Priera5o [r=soa | | [ore 

ri-aro [e-wa | | [oa 


min. | Typ. | Max. | Unit 
ptf 80 | ma 


To evaluate the conduction losses use the following equation : 


P = 0.48 x IF(av) + 0.005 IF“(RMS) 
PIN OUT configuration in PowerSO-10 : 


Anode 
Cathode 


pin 1 to 5 
connected to base tab 


Fig. 1 : Average forward power dissipation versus 
average forward current. 
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top view 


Fig. 2 : Average current versus ambient tempera- 
ture. (duty cycle : 0.5) 
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Fig. 3 : Non repetitive surge peak forward current 
versus overload duration. (Maximum values) 
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Fig. 5 : Reverse leakage current versus reverse 
voltage applied. (Typical values 
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Fig. 7 : Forward voltage drop versus forward cur- 
rent. (Maximum values) 
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Fig. 4 : Relative variation of thermal transient im- 
pedance junction to case versus pulse duration. 
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. Fig. 6: Junction capacitance versus reverse 


voltage applied. (Typical values) 


Ty#25°C 
FeiMhz 


CTT 
- At all 
So 


0.7 + al 
0.5 — 
0.25 
na 
10 100 500 
{7 SGS-THOMSON 3/3 
Jf, MICROELECTRONICS 


715 


fa, SGS-THOMSON —SEsSTPS3035CT 
SF iiCROELECTROMICS STPS3045CT 


POWER SCHOTTKY RECTIFIER 


» VERY SMALL CONDUCTION LOSSES 

a NEGLIGIBLE SWITCHING LOSSES 

=» EXTREMELY FAST SWITCHING 

an LOW FORWARD VOLTAGE DROP 

» HIGH AVALANCHE CAPABILITY 

» LOW THERMAL RESISTANCE 

a INSULATED PACKAGE : 
Insulating voltage = 2000V DC 
Capacitance = 12pF 


DESCRIPTION 


Dual center tap schottky rectifier suited for switch- 
mode power supply and high frequency DC to DC 
converters. 


Packaged in TO220AB, this device is intended for TO220AB 
use in low voltage, high frequency inverters, free (Plastic) 
wheeling and polarity protection applications. 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 


IF(AV) Average Forward Current Tc = 135°C | Per diode 15 A 
6=0.5 Per device 30 
lFsm Surge Non Repetitive Forward Current Tp =10ms | Per diode 220 A 
Sinusoidal 
Peak Repetitive Reverse Current Tp=2us Per diode 1 A 
F = 1KHz 
Tstg Storage and Junction Temperature Range -65 to + 150 °C 
Tj -65 to +150 
dv/dt | Critical Rate of Rise of Reverse Voltage 1000 


Symbol Parameter STPS 
3035CT 3045CT 
45 


THERMAL RESISTANCE 


Symbol| Parameter =| Sate | nit_| 


RtH¢-c) | Junction-case Per diode 1.60 °C/W 
total 0.85 


When the diodes 1 and 2 are used simultaneously : 
A Ty(diode 1) = P(diode1) x Rrx(Per diode) + P(diode 2) x RtHi) 
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STPS3035CT/STPS3045CT 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS PER DIODE 


Ve* Tj = 125°C lF= 30A 
ee IF= 15A 


Pulse test: * tp = 380 us, duty cycle < 2 % 


*™ tp = 5 ms, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 


P = 0.42 x Ircavy + 0.01 le* (ams) 


Fig. 1 : Average forward power dissipation versus average 
forward current. (Per diode) 
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Fig. 3 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) 
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Fig. 2 : Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) 
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Fig. 4 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig. 5 : Reverse leakage current versus reverse voltage 


applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward current. 


(Maximum values) (Per diode) 
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Fig. 6 
applied. (Typical values) (Per diode) 
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ay SGS-THOMSON = STPS3035CP/CPI 
AYZ wickosecrnomes | STPS3045CP/CPI 


POWER SCHOTTKY RECTIFIER 


a VERY SMALL CONDUCTION LOSSES 
s NEGLIGIBLE SWITCHING LOSSES 

=» EXTREMELY FAST SWITCHING 

» LOW FORWARD VOLTAGE DROP 
HIGH AVALANCHE CAPABILITY 

LOW THERMAL RESISTANCE 
INSULATED PACKAGE : 

Insulating voltage = 2500VrRus 
Capacitance = 12pF 


DESCRIPTION 
Dual center tap schottky rectifier suited for switch- 


: SOT 93 TOP 3l 
oe eae supply and high frequency DC to DC Plastic) Plastic) 
Packaged in SOT 93 and TOP 3l, this device is in- 
tended for use in low voltage, high frequency inver- STPS3035CP STPS3035CPI 


ters, free wheeling and polarity protection applica- STPS3045CP STPS3045CPI 


tions. 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter |—_Value _|_unit_| 


Fav) | Average Forward Current SOT 93 Tc = 135°C | Per diode 
aveiee esiee 
TOP 31 Tc = 125°C | Per device 
IFSm Surge Non Repetitive Forward Current Tp =10ms | Per diode 
Sinusoidal 
Peak Repetitive Reverse Current Tp =2 us Per diode 1 A 
F = 1KHz 
Tstg Storage and Junction Temperature Range -65 to + 150 °C 
Tj -65 to+ 150 


dV/dt | Critical Rate of Rise of Reverse Voltage 1000 


Symbol Parameter | ss STPS 
3035CP Leu 
ea cr 


Repetitive Peak Reverse Voltage 
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STPS3035CP/CPI / STPS3045CP/CPI 
THERMAL RESISTANCE 


Symbol Parameter | Value | Unit_| 


RtH(-c) | Junction-case SOT 93 Per diode 1.5 °C/W 
total 0.8 
TOP 31 Per diode 2.2 
total 1.6 
RtH() | Coupling SOT 93 
When the diodes 1 and 2 are used simultaneously : 
A Ty(diode 1) = P(diode1) x Rru(Per diode) + P(diode 2) x Rtn) 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS PER DIODE 


Tests Conditions 


Tj = 125°C 
ee Ir= 30A 


oon ak 
a aa 
EE 
five [wea CSCS 


Pulse test: * tp = 5 ms, duty cycle <2% 
** tp = 380 ps, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.42 x lraw + 0.01 [F“(RMS) 


Fig. 1 : Average forward power dissipation versus average 
forward current. (Per diode) 
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Fig. 2 : Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (SOT 93) 
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Fig. 4 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (SOT 93) 
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Fig. 6 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig. 2 : Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (TOP 3l) 
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Fig. 5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (TOP 3) 
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Fig. 7 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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STPS3035CP/CPI / STPS3045CP/CPI 


Fig. 8 : Junction capacitance versus reverse voltage Fig. 9 : Forward voltage drop versus forward current. 
applied. (Typical values) (Per diode) (Maximum values) (Per diode) 
VFM(V) 
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POWER SCHOTTKY RECTIFIER 


MAIN PRODUCT CHARACTERISTICS 


FEATURES AND BENEFITS 


aw VERY SMALL CONDUCTION LOSSES 

a» NEGLIGIBLE SWITCHING LOSSES 

a» HIGH AVALANCHE CAPABILITY 

a HIGH DISSIPATION MINIATURE PACKAGE 
a SURFACE MOUNT TECHNOLOGY 


COMPATIBLE 
DESCRIPTION Power SO-10™ 
Dual schottky rectifier suited for switchmode power Plastic, non isolated SMD 
supply and high frequency DC to DC converters. with copper tab 


Packaged in a high performance surface mount 
package PSO-10, this device is intended for use 
in low voltage, high frequency inverters, free 
wheeling and polarity protection applications. 
ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


Repetitive Peak Reverse Voltage 


RMS Forward Current All pins connected 
IF(Av) | Average Forward Tc = 135°C A 
Current 


lFSM Surge Non Repetitive tp=10ms Per diode 220 A 
Forward Current Sinusoidal 
All pins connected 
Repetitive Peak tp=2us Per diode 1 A 
Reverse Current F = 1KHz 


dV/dt | Critical Rate of Rise of Reverse Voltage 


TM : PowerSO-10 is a trademark of SGS-THOMSON Microelectronics. 
August 1993 Ed:2A 1/3 
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STPS3045CM ; 
THERMAL RESISTANCES 


RTH (j-c) | Junction to Case Thermal Resistance Per diode 1.6 °C/W 
total 0.85 


Coupling Thermal Resistance ; 


STATIC ELECTRICAL CHARACTERISTICS (Per diode) 


[symbor] Tests Gonations | TesteGonations | win. [Twp | wax. | Unt 
Reverse leakage Current Vr = VRAM P| | 200 | pA 
ri 125° [0 [ma 
ivero [w=aa | | or] v 
Paras [eta | [os 
Priva [w=a0a | | [oan 


Forward Voltage drop 


Pulse test: * tp=5ms, duty cycle<2% 
**tp = 380 ps, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.42 x IF(avy + 0.010 IF“(AMs) 


PIN OUT configuration in PowerSO-10 : 


Anodei = pinito5 
Anode2 = pin6to 10 
Cathodes = connected to base tab 


Fig. 1 : Average forward power dissipation versus Fig. 2 : Average current versus ambient tempera- 
average forward current. (Per diode) ture. 
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Fig. 3 : Non repetitive surge peak forward current Fig. 4 : Relative variation of thermal transient im- 
versus overload duration. pedance junction to case versus pulse duration. 
(Maximum values) (Per diode) 
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Fig. 5 : Reverse leakage current versus reverse Fig. 6 : Junction capacitance versus reverse 
voltage applied. (Typical values) (Per diode) voltage applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward cur- 
rent. (Maximum values) (Per diode) 
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kyz 36S THOMSON STPS4045CP 


POWER SCHOTTKY RECTIFIER 
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MAJOR PRODUCTS CHARACTERISTICS 


FEATURES AND BENEFITS 


m VERY SMALL CONDUCTION LOSSES 
a NEGLIGIBLE SWITCHING LOSSES 

ma HIGH AVALANCHE CAPABILITY 

a» NON ISOLATED VERSION 


DESCRIPTION 


Dual center tap schottky rectifier suited for switch- ales 
mode power supply and high frequency DC to DC (Plastic) 
converters. 


Packaged in SOT93, this device is intended for use STPS4045CP 


in low voltage, high frequency inverters, free wheel- 
ing and polarity protection applications. 


ABSOLUTE RATINGS (limiting values) 


Symbol | Unit _| 


Irv) | Average Forward Current Tc = 125°C | Per diode 20 A 
6=0.5 Per device 40 

lFsm Surge Non Repetitive Forward Current Tp =10ms | Per diode 220 A 
Sinusoidal 
F = 1KHz 


THERMAL RESISTANCE 


Symbol 


RH (-c) | Junction-case Per diode 1.5 °C/W 
total 0.8 


When the diodes 1 and 2 are used simultaneously : 
A Ty(diode 1) = P(diode1) x Rru(Per diode) + P(diode 2) x Rtn) 
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STPS4045CP 


ELECTRICAL CHARACTERISTICS 
STATIC Spal | Barometer PER DIODE 


[__Parameter__|__Tests Conations Twin. [typ. [ wax. [unit 

Reverse leakage current ewe] [= 200 
aa a a 
risiase [ee wa Pf oe 
piso [k= wa [|| Oe 
pu=aso [w= aa [| me 


Pulse test: “ tp = 5 ms, duty cycle <2% 
“tp = 380 ps, duty cycle < 2% 


Bn 


To evaluate the conduction losses use the following equation : 
P = 0.42 x Iray + 0.01 IF*(ams) 


Fig. 1 : Average forward power dissipation versus average Fig. 2 : Average current versus ambient temperature. 
forward current. (Per diode) (duty cycle : 0.5) (Per diode) 
a PF(av)(W) - IF(av)(A) 
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Fig. 3 : Non repetitive surge peak forward current versus Fig. 4 : Relative variation of thermal transient impedance 
overload duration. (Maximum values) (Per diode) junction to case versus pulse duration. 
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Fig. 5 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward current. 


(Maximum values) (Per diode) 
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Fig. 6 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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fay SGS-THOMSON = STPS6035CP/CPI 
AYL iwicnorecrsomics _ STPS6045CP/CPI 


POWER SCHOTTKY RECTIFIER 


a VERY SMALL CONDUCTION LOSSES 

» NEGLIGIBLE SWITCHING LOSSES 

a EXTREMELY FAST SWITCHING 

» LOW FORWARD VOLTAGE DROP 

a HIGH AVALANCHE CAPABILITY 

» LOW THERMAL RESISTANCE 

a» INSULATED PACKAGE : 
Insulating voltage = 2500Vrms 
Capacitance = 12pF 


DESCRIPTION 

Dual center tap schottky rectifier suited for switch- eas nee 
ees ei supply and high frequency DC to DC Plastic) | Pee 
Packaged in SOT 93 and TOP 3l, this device is in- 

tended for use in low voltage, high frequency inver- STPS6035CP STPS6035CPI 


ters, free wheeling and polarity protection applica- STPS6045CP STPS6045CPI 


tions. 


ABSOLUTE RATINGS (limiting values) 


Parameter | value | Unit_| 


lF(AV) Average Forward Current SOT 93 Tc = 125°C | Per diode A 
— piste) 
TOP 31 Tc = 105°C | Per device 
lFsm Surge Non Repetitive Forward Current Tp =10ms | Per diode A 
Sinusoidal 
Peak Repetitive Reverse Current Tp =2us Per diode A 
F = 1KHz 
Tstg Storage and Junction Temperature Range -65 to+ 150 °C 
Tj -65 to+ 150 


J 
dV/dt | Critical Rate of Rise of Reverse Voltage 


Symbol Parameter | STPSCCdC 
6035CP 6045CP 
a — a 
Ee 


Repetitive Peak Reverse Voltage 
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STPS6035CP/CPI / STPS6045CP/CPI 
at —e 


| séarameter — ti(‘OSOCOCOCs*d” 


Sumbet (-c) | Junction-case — | 93 
es - 3I 


ae () | Coupling Rca | 93 
—— 3 


When ul diodes 1 and 2 are used simultaneously : 
A Ty(diode 1) = P(diode1) x Rru(Per diode) + P(diode 2) x Rr) 


ELECTRICAL CHARACTERISTICS 
STATIG CHARACTERISTICS PER DIODE 


Tests Conditions 


Tj = 125°C Ir= 30A 


Tj = 25°C Ir= 60A 


Pulse test: * tp = 5 ms, duty cycle < 2% 
** tp = 380 ps, duty cycle < 2% 


To evaluate the conduction losses use the following equation : 
P = 0.48 x Irv + 0.005 Ie*(ams) 


Fig. 1 : Average forward power dissipation versus average 
forward current. (Per diode) 
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Fig. 2 : Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (SOT 93) 
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Fig. 4 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (SOT 93) 
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Fig. 6 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig. 3 : Average current versus ambient temperature. 
(duty cycle : 0.5) (Per diode) (TOP 3l) 
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Fig. 5 : Non repetitive surge peak forward current versus 
overload duration. 
(Maximum values) (Per diode) (TOP 3l) 
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Fig. 7 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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STPS6035CP/CPI / STPS6045CP/CPI 


Fig. 8 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig. 9 : Forward voltage drop versus forward current. 
(Maximum values) 
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HIGH VOLTAGE POWER SCHOTTKY RECTIFIER 


MAIN PRODUCT CHARACTERISTICS PRELIMINARY DATASHEET 


TOP VIEW 
K2 A2 
K4 Al 


STPS80100TV 


FEATURES AND BENEFITS 


a NEGLIGIBLE SWITCHING LOSSES 
a LOW FORWARD VOLTAGE DROP 
a LOW CAPACITANCE 


a HIGH REVERSE AVALANCHE SURGE 
CAPABILITY 


a LOW INDUCTANCE PACKAGE 
DESCRIPTION 


High voltage dual Schottky rectifier suited for 
switchmode power supplies and other power 
converters. 

Packaged in ISOTOP™, this device is intended 
for use in medium voltage operation, and par- 
ticularly, in high frequency circuitries where low Celi 
switching losses and low noise are required. eee) 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


VRRM Repetitive peak reverse voltage 
lIF(RMS RMS forward current Per diode 125 
) 
AV) 


( 
lF( Average forward current Tc=90°C 
VR = 60V 
6=0.5 


Repetitive Peak reverse current tp=2us Per diode 2 A 
F=1KHz 


Junction temperature range 
Max. Junction temperature 


TM : ISOTOP is a trademark of S@S-THOMSON Microelectronics. 
May 1993 Ed: 2A 1/3 


Screw version 


Critical rate of rise of reverse voltage 


737 


STPS80100TV 
THERMAL RESISTANCES 


[toa [es 


When the diodes 1 and 2 are used simultaneously : 
Tj-Tc(diode 1)=P(diode1) x Rth(j-c)(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


Pulse test: * tp = 5 ms, duty cycle<2% 
** tp = 380 us, duty cycle <2 % 


To evaluate the conduction losses use the following equation : 
P = 0.7 x IF(Av) + 0.0025 x IF2(RMS) 


Fig. 1 : Average forward power dissipation Fig. 2 : Average current versus ambient tem- 


versus average forward current. (Per diode) perature. (duty cycle : 0.5) (Per diode) 
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Fig. 3 : Non repetitive surge peak forward cur- 
rent versus overload duration. 
(Maximum values) (Per diode) 
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Fig. 5 : Reverse leakage current versus reverse 
voltage applied. (Typical values) (Per diode) 
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Fig. 7 : Forward voltage drop versus forward 
current. (Maximum values) (Per diode) 
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Fig. 4 : Relative variation of thermal transient im- 
pedance junction to case versus pulse duration. 
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Fig. 6 : Junction capacitance versus reverse 
voltage applied. (Typical values) (Per diode) 
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[=e SGS-THOMSON _—STPS12035T(v) 
AYA Wwickouecrmomcs _ STPS12045T(V) 


POWER SCHOTTKY RECTIFIER 


FEATURES 


a VERY SMALL CONDUCTION LOSSES 
» NEGLIGIBLE SWITCHING LOSSES 

a LOW FORWARD VOLTAGE DROP 

a LOW THERMAL RESISTANCE 

a EXTREMELY FAST SWITCHING 


a INSULATED PACKAGE : 
Insulating voltage = 2500 Vrms) 


DESCRIPTION 


Dual power schottky rectifier suited for switchmode 
power supply and high frequency DC to DC con- 
verters. 

Packaged in ISOTOP™, this device is intended for 
use in low voltage, high frequency inverters, free ee 
wheeling and polarity protection applications. asic) 


Screw version * 


ABSOLUTE RATINGS (limiting values) 


es 


IF(AV) Average forward current Tc=100°C Per diode 60 A 
6 = 0.5- Per device 120 A 
lIFSM Surge non repetitive forward current tp=10ms Per diode 700 A 
sinusoidal 

Peak repetitive reverse current tp=2us Per diode 2 A 

F=1KHz . 
Tstg Storage and junction temperature range - 65 to + 150 °C 
Tj - 65 to + 150 °C 


dV/dt Critical rate of rise of reverse voltage 1000 


* —; Tin plated Fast-on version is also available (without V suffix). 
TM : ISOTOP ts a trademark of SGS-THOMSON Microelectronics. 
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STPS12035T(V) / STPS12045T(V) 
THERMAL RESISTANCES 
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nn go) | nono re 


toa [os 
ae) | on rc 


When the diodes 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


Test Conditions te Lo | 


ov 
= 125°C 


ie incase on — 


IF =60A 
F=120A 


Pulse test: * ie 5 ms, duty cycle < 2% 
*™ tp = 380 us, duty cycle <2 % 


To evaluate the conduction losses use the following equation : 
P = 0.47 x IF(AV) + 0.00333 x IF2(RMS) 


Fig.1 : Average forward power dissipation versus Fig.2 : Average current versus case temperature. 
average forward current. (Per diode) (duty cycle : 0.5) (Per diode) 
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Fig.3 : Non repetitive surge peak forward current versus Fig.4 : Relative variation of thermal transient impedance 
overload duration. (Maximum values) (Per diode) junction to case versus pulse duration. 
Kal Zth(i- 6 
500 MAA) 4 oKrlZthli-e)/Rth(i-c)] 


pe ne | a a 
soo PY 
soo toby UE 

Seer eemll [ae eT 
=r hit esis te 


Ba 
aes ae 
150}! aed u 
single pulse 

100 

50 5 «tp/T p 

0 0.1 
10E-03 10£-02 10E-01 10E+00 10E-03 10E-02 10E-01 10E+00 


Fig.5 : Reverse leakage current versus reverse voltage Fig.6 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) applied. (Typical values) (Per diode) 
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Fig.7 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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{ay SGS-THOMSON — STPS16035T(V) 
AYA iwenoccrmemes _ STPS16045T(V) 


POWER SCHOTTKY RECTIFIER 


FEATURES 


a VERY SMALL CONDUCTION LOSSES 
» NEGLIGIBLE SWITCHING LOSSES 

» LOW FORWARD VOLTAGE DROP 

a LOW THERMAL RESISTANCE 

a EXTREMELY FAST SWITCHING 


a INSULATED PACKAGE : 
Insulating voltage = 2500 Virus) 


DESCRIPTION 


Dual power schottky rectifier suited for switchmode 
power supply and high frequency DC to DC con- 
verters. 

Packaged in ISOTOP™, this device is intended for 
use in low voltage, high frequency inverters, free iinet 
wheeling and polarity protection applications. Pasig} 


Screw version * 


ABSOLUTE RATINGS (limiting values) 


A 


IF(AV) Average forward current Tc=85°C Per diode 80 
6=0.5 Per device 160 


Peak repetitive reverse current tp=2us Per diode 2 A 

F=1KHz 
Tstg Storage and junction temperature range - 65 to + 150 °C 
Tj - 65 to + 150 °C 


dV/dt Critical rate of rise of reverse voltage 1000 V/us 
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* —: Tin plated Fast-on version is also available (without V suffix). 
TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 
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STPS16035T(V) / STPS16045T(V) 
THERMAL RESISTANCES 


Rth (j-c) Junction to case 


When the diodes 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


Test Conditions 


j= VR = VRRM 
Tj = 125°C 


Tj = 125°C IF = 160A 


Pulse test : * tp = 5 ms, duty cycle<2% 
*™ tp = 380 ps, duty cycle<2% 


To evaluate the conduction losses use the following equation : 
P = 0.48 x IF(AV) + 0.00262 x IF@(RMS) 


Fig.1 : Average forward power dissipation versus Fig.2 : Average current versus case temperature. 
average forward current. (Per diode) (duty cycle : 0.5) (Per diode) 
go pn lav) go fava) 
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Fig.3 : Non repetitive surge peak forward current versus 
overload duration. (Maximum values) (Per diode) 
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Fig.5 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig.7 : Forward voltage drop versus forward current. 
(Maximum values) (Per diode) 
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Fig.4 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig.6 : Junction capacitance versus reverse voltage 


- applied. (Typical values) (Per diode) 
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7} SGS-THOMSON _—STPS240357(v) 
AYA Gickosscmomcs _ STPS24045T(V) 


POWER SCHOTTKY RECTIFIER 


FEATURES 


m VERY SMALL CONDUCTION LOSSES 
a NEGLIGIBLE SWITCHING LOSSES 

a LOW FORWARD VOLTAGE DROP 

a» LOW THERMAL RESISTANCE 

ma EXTREMELY FAST SWITCHING 


aw INSULATED PACKAGE : 
Insulating voltage = 2500 V(Rms) 


DESCRIPTION 


Dual power schottky rectifier suited for switchmode 
power supply and high frequency DC to DC con- 
verters. 

Packaged in ISOTOP™, this device is intended for 
use in low voltage, high frequency inverters, free punta 
wheeling and polarity protection applications. Veen) 


Screw version * 


ABSOLUTE RATINGS (limiting values) 


es 


IF(AV) Average forward current Tc=105°C | Per diode 120 A 
6=0.5 Per device 240 A 
IFSM Surge non repetitive forward current tp=10ms Per diode 1500 A 
; sinusoidal 

Peak repetitive reverse current tp=2us Per diode 2 A 

F=1KHz 
Tstg Storage and junction temperature range - 65 to + 150 °C 
Tj - 65 to + 150 °C 


dvV/dt Critical rate of rise of reverse voltage 1000 


Symbol Parameter STPS 
24035TV 24045TV 
VRRM Repetitive peak reverse voltage 


* : Tin plated Fast-on version is also available (without V suffix). 
TM : ISOTOP is a trademark of SGS-THOMSON Microelectronics. 
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STPS24035T(V) / STPS24045T(V) 
THERMAL RESISTANCES 


es ed 


When the an 1 and 2 are used simultaneously : 
A Tj(diode 1) = P(diode) x Rth(Per diode) + P(diode 2) x Rth(c) 


ELECTRICAL CHARACTERISTICS (Per diode) 
STATIC CHARACTERISTICS 


Symbol 


a = al 


e oe =120A 
T= | Iz = 240A 


Pulse test: * i 5 ms, duty cycle < 2% 
** tp = 380 ps, duty cycle <2% 


To evaluate the conduction losses use the following equation : 
P = 0.47 x IF(AV) + 0.00167 x IF@(RMS) 


Fig.1 : Average forward power dissipation versus Fig.2 : Average current versus case temperature. 
average forward current. (Per diode) (duty cycle : 0.5) (Per diode) 
oo Ptavw) 140 Flavia) 
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Fig.3 : Non repetitive surge peak forward current versus 
overload duration. (Maximum values) (Per diode) 
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Fig.5 : Reverse leakage current versus reverse voltage 
applied. (Typical values) (Per diode) 
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Fig.4 : Relative variation of thermal transient impedance 
junction to case versus pulse duration. 
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Fig.6 : Junction capacitance versus reverse voltage 
applied. (Typical values) (Per diode) 
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SIGNAL SCHOTTKY DIODES 


753 


fq, SG -THOMSON 
Sf | prt ec IN 5711 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon junction diode featuring high break- 
down, low turn-on voltage and ultrafast switching. 


Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. DO 35 


Matched batches are available on request. (Glass) 


ABSOLUTE RATINGS (limiting values) 


Symbol 
Repetitive Peak Reverse Voltage 


Pig." Power Dissipation’ 430 


Tstg Storage and Junction Temperature Range — 65 to 200 
q, 

Th Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C 

from Case 


THERMAL RESISTANCE 


symbol | __—Test Conditions | Vatue | unit | 
Junction-ambient* 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol | Test Conditions | Min. | Typ. | Max. | Unit | 
Tame = 25°C In = 100A ec a a OS es 


Ver? Tani e5oC le =1mA 
Tamb = 25°C le =15mA 


| tat | Tam = 25°C Va = 50V 


DYNAMIC CHARACTERISTICS 


[Symbot | —~SS—STest Conditions —————SSS~d Cin. “| Typ, | Max 
| Cl Tam 25°C OV fe tMHz ||| 
Tamb = 25°C i = mA cakelodMemod| kk ato pee 


* On infinite heatsink with 4mm lead length 
**Pulse test: tp<300uS 5<2% 
Matched batches available on request Test conditions (forward voltage and/or capacitance) according to customer specification. 
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1N 5711 
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Fig.2 - Capacitance C versus 
reverse applied voltage Vp 


(typical values) . 


Fig.4 - Forward current versus 


forward voltage at low level 


(typical values) . 
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Fig.4 - Reverse current versus 


continuous reverse voltage 


(typical values) . 


Fig.3 -— Reverse current versus 


ambient temperature. 
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SGS-THOMSON . 
NiICROELECTROMICS 1N 5712 


kyy 
SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon junction diode featuring high break- 
down voltage, low turn-on voltage and ultrafast 
switching. 

Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. 


ABSOLUTE RATINGS (limiting values) 


— 65 to 200 °C 
Maximum Lead Temperature for Soldering during 10s at 4 mm 230 °C 
from Case 


THERMAL RESISTANCE 


Symbol | siéParameter ssl ~———s|—srnit— 
Junction-ambient* 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Symbol [Test Conditions —~—~S~w «ins “| Typ. | wax. | Unit | 
1 


Tamb = 25°C Ie = 35mA 


| in** | Tams = 25°C 
DYNAMIC CHARACTERISTICS 


[Symbol [Test Conditions ——~—~«dYiSMin. | Typ. | Max. | 
[= [Tans 225°C dp mA Krakauer Method [|__| 


* On infinite heatsink with 4mm lead length 
** Pulse test: tp<300us 8<2% 
Matched batches available on request Test conditions (forward voltage and/or capacitance) according to customer specification. 


Va =15V 
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Fig.2 - Forward current versus 
forward voltage (typical values) . 


Fig.4 - Forward current versus 


forward voltage at different 


temperatures (typical values) . 
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Fig.4 -— Reverse current versus 


continuous reverse voltage 


(typical values) . 
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ambient temperature. 
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1N 5712 


Fig.5 -— Capacitance C versus 
reverse applied voltage Vp 
(typical values) . 
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SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon junction diode featuring high break- 
down, low turn-on voltage and ultrafast switching. 


Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. 


DO 35 
(Glass) 


ABSOLUTE RATINGS (limiting values) 


[symbat [Parameter tue To 
T Vaaw | Repetiive Peak Reverse Voltage —=~SC~“‘“‘*S*“‘~*S~“(C“*‘“‘*~S*SOSSSCSC*‘dSC CS 
[eva nae Trae [8 


Storage and Junction Temperature Range — 65 to 200 eee 
: 
Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 


THERMAL RESISTANCE 


Symbol Parameter | Value | Unit _| 
Junction-ambient" 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Symbet [Yes Gandons an pm [aa a 
Tame = 25°C in = 100A cs ee 
Ve Tamb = 25°C lp = 1mA 
ak Tamb = 25°C lp =15mA 
Tamb = 25°C Vr = 50V 
DYNAMIC CHARACTERISTICS 


a eee Esa ae 
Tam = 25°C Ie = mA aaa i ee 


* On infinite heatsink with 4mm lead length 
** Pulse test’ tp<300us 8<2% 
Matched batches available on request. Test conditions (forward voltage and/or capacitance) according to customer specification 
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Fig.2 — Capacitance C versus 
(typical values) . 


reverse applied valtage Vp 


Fig.4 - Forward current versus 


forward voltage 
(typical values) . 
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ky, SGS-THOMSON BAR 10 
7 ivicRosuectRomes BAR 11 


‘ 


SMALL SIGNAL SCHOTTKY DIODES 


DESCRIPTION 


Metal to silicon junction diodes featuring high 

breakdown, low turn-on voltage and ultrafast swit- 

ching. 

Primarly intended for high level UHF/VHF detection 

and pulse application with broad dynamic range. 

Matched batches are available on request, DO 35 
(BAR 11 only). (Glass) 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 


Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 


THERMAL RESISTANCE 


Junction-ambient* 400 


ELECTRICAL CHARACTERISITCS 
STATIC CHARACTERISTICS 


| Symbol | Test Conditions | Min. | Typ. 

Very | Tamb = 25°C In = 10HA BAR 10 = ie 
el Tamb = 25°C In = 10WA BAR 11 ee a 
4 Tamb = 25°C Ip = 35mA a eS a 


Tamb = 25°C Ir =20mA 
anes = 25°C VR = 15V 


DYNAMIC CHARACTERISTICS 


| Symbol | Test Conditions |S Min. | Typ. | Max. | Unit | 
Tamb = 25°C lr =5mA Krakauer Method eos ol ie 0Or Iis pse | 


* On infinite heatsink with 4mm lead length 
**Pulse test tp< 3001s 68<2% ‘ 
Matched batches available on request Test conditions (forward voltage and/or capacitance) according to customer specification 
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Fig.e — Furward current versus 


Fig.4 - Forward current versus 


forward voltage at different 


forward voltage (typical values) . 


temperatures (typical values) . 
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Fig.3a/3b - Reverse current versus ambient temperature. 
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Fig.4 —- Reverse current versus 


continuous reverse voltage 


(typical values). 
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f , SGS-THOMSON BAR 18 
7 WicROELECTRONICS BAS 70-04 — 06 


SMALL SIGNAL SCHOTTKY DIODES 


Al 
ea K1 
A2 


BAR 18 BAS 70-04 
is Al E A 1 i 
A - 
BAS 70-05 BAS 70-06 
DESCRIPTION 
Low turn-on and high breakdown voltage diodes in- ee re 
tended for ultrafast switching and UHF detectors in (Plastic) 


hybrid micro circuits. 


ABSOLUTE RATINGS (limiting values) 


Repelve Peak Reverse Vota oe 


| Piot__| Power Dissipation® | Tam = 25°C | 200 | mw 


T stg Storage and Junction Temperature Range — 55 to 150 °C 
T, 150 °C 


THERMAL RESISTANCES 


Symbol |S arameter SSSCS~*~srCSSCS ate —*d;C 
Junciion-ambient 


* Mounted on ceramic substrate : 7x 5x 05mm. 
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BAR 18/BAS 70-04 — 06 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 

Tamp = 25°C In = 104 
Tamb = 25°C lr =imA 


Tamb = 25°C Vp =50V 


DYNAMIC CHARACTERISTICS 


foe 
ae 
| Test Conditions | Min. 
Tamb = 25°C Va =0 f = 1MHz | | 
Tamb = 25°C Ip =5mA Krakauer Method | | 


* Effective carrier life time. 
BAS 
70-06 
98 
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Fig.4 - Forward current versus 
forward voltage at low level 
(typical values) . 


Fig.e - Capacitance C versus 
reverse applied voltage Vp 
(typical values) . 
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SMALL SIGNAL SCHOTTKY DIODE 


a : 


DESCRIPTION 
Metal to silicon junction diode primarly intented for DO 35 
UHF mixers and ultrafast switching applications. (Glass) 


ABSOLUTE RATINGS (limiting values) 


Parameter 
Y 
[—irsw | Surge non Repetve Forward Gurren | tpsts | 60S Som 


T stg Storage and Junction Temperature Range — 65 to 150 °C 

q 125 2G 

Th Maximum Lead Temperature for Soldering during 10s at4mm 230 °C 
from Case 


THERMAL RESISTANCE 


Se 
ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


| Symbol | Test Conditions | Min. | Typ. | 
Tamb = 25°C In = 10HA a ae 
Tamb = 25°C I; = 10mA il 


Tamb = 29°C VR =3V 


DYNAMIC CHARACTERISTICS 


| symbol | Test Conditions |sMin. | Typ. | Max. | Unit 
pC | Tam = 25°C Vn tV fe tMHz | Tt 
Tamb = 25°C f= 1GHz cei ee ee ea 
* On infinite heatsink with 4mm lead length 


(1) Pulse test : tp< 300s 6<2%. 
(2) Noise figure test : 
- diode is inserted tn a tuned stripline circuit 
- local oscillator frequency 1GHz 
- local oscillator power 1mW 
- intermediate frequency amplifier, tuned on 30MHz, has a noise figure 1.5dB. 
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Fig.2 - Capacitance C versus 
reverse applied voltage Vp 


Fig.4 - Forward current versus 


forward voltage 


(typical values) . 
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Fig.4 - Reverse current versus 


continuous reverse voltage 


{typical values) . 


Fig.3 - Reverse current versus 


ambient temperature. 
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7 iicrozLecrromes BAR 28 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon junction diode featuring high break- 
down, low turn-on voltage and ultrafast switching. 


Primarly intended for high level UHF/VHF detection we 
and pulse application with broad dynamic range. DO 35 


Matched batches are available on request. (Glass) 


ABSOLUTE RATINGS (limiting values) 


Repetiwve Peak Reverse Voltage 
Surge non Repetve Forward Current 


Storage and Junction Temperature Range — 65 to 200 
qT; 
Te Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C 
from Case 


THERMAL RESISTANCE 


Junction-ambient* 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


| Symbol | Test Conditions | «Min. | Typ. | Max. 
Tamb = 25°C Ip = 15mA ae een ee ee 


DYNAMIC CHARACTERISTICS 


Symbol [Test Conditions Sd in | typ. | Max 
Tam = 25°C Va = 0V = 1MHz es ae ee 
Tamb = 25°C Ip =5mA Krakauer Method | | sf 100-«||ops_ 


* On infinite heatsink with 4mm lead length 
“* Pulse test: te<300us 5< 2%. 
Matched batches available on request Test conditions (forward voltage and/or capacitance) according to customer specification 
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BAR 28 


C (pF) 


= 25°C 
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Fig.e — Capacitance C versus 
reverse applied voltage Vp 


Forward current versus 


Fig.1 
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Fig.4 — Reverse current versus 


continuous reverse voltage 


(typical values) . 


Fig.3 —- Reverse current versus 


ambient temperature. 
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{ 77 2GS"1HOMSON BAR 42 
7 WicROELECTROMICS BAR 43, A, C, S 


SMALL SIGNAL SCHOTTKY DIODES 


A 
BAR 42/BAR 43 BAR 43 A 
Al 
bs Al oe KI 
A2 A2 

BAR 43 C BAR 43 S 

DESCRIPTION SOT 23 

General purpose, metal to silicon diodes featuring (Plastic) 


very low turn-on voltage and fast switching. 


ABSOLUTE RATINGS (limiting values) (Tamp = 25°C) (see note 1) 


Parameter | Value | Unit_| 
Repetitive Peak Reverse Voltage 
Forward Current 
Repetitive Peak Forward Current 350 


T stg Storage and Junction Temperature Range — 55 to 150 
T, 125 


THERMAL RESISTANCES (see note 3) 


Tt 


* Mounted on ceramic substrate : 7x 5 x 0.5mm 
Notes : 1 For double diodes maximum ratings apply to each diode, provided that rated Pict is not exceeded. 
2 For double diodes, Prot is the total power dissipation of the two diodes 
3 For double diodes, Rin refer to the total power dissipation in the two diodes and is given independently of the power distribution in 
the two diodes 
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BAR 42/BAR 43, A, C,$S 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions | Min. | Typ. | 
Tamb = 25°C In = 100HA 
V 


F Tamb = 25°C BAR 42 


BAR 43 


Alf te =100ma | 
Va = 25V ae ae ees 
| 00 | A 


DYNAMIC CHARACTERISTICS 


[Symbol [Test onditions————————~(|- in [ Typ. [ Max. | Unit 


lr) = 1mMA Ri = 100Q 
n* Tamb = 25°C Ri = 15kQ C. = 300pF % 
F = 45MHz V,; =2V for BAR 43 


* Detection efficiency 


Type BAR 42 BAR 43 BAR 43A BAR 43C BAR 43 S 


2/4 
en oO a oe f SGS-THOMSG 
\/ | DS aueciee 


Fig.4 - Forward current versus 


forward voltage at different 
temperatures (typical values) . 
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Fig.2 -— Forward current versus 
forward voltage (typical values). 
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BAR 42/BAR 43, A, C,$ 


Fig.5 — Capacitance C versus 
reverse applied voltage Vp 
(typical values) . 


Ce ky, SGS-THOMSON 
5 / MICROELECTRONICS 
778 


{gq SGS-THOMSON BAR46 
4, MICROELECTRONICS BAR46A 


SMALL SIGNAL SCHOTTKY DIODES 


BAR46A 
DESCRIPTION 


High voltage Schottky rectifier suited for SLIC pro- 
tection during the card insertion operation. SOT23 


(Plastic) 


ABSOLUTE RATINGS (limiting values) 


Repetitive Peak Reverse Voltage 


Storage and Junction Temperature Range -55 to +150 
Tj 150 


THERMAL RESISTANCE 


* Mounted on ceramic substrate :7x5x0.5mm 
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BAR46 /BAR46A 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol |__Testeontions _ min. | Typ: | Max. | Unit_ 
pioo | | 


*Pulse test: tp< 300us 56<2% 


DYNAMIC CHARACTERISTICS 


[Symbat [Test eanaions Ti Ty [ie [oa 
fiwiz [to | 
a 


paras | BARAGA 
[wenn [se |e 


2/4 fy, SGS-THOMSO 
S/ A oe 
780 


BAR46 / BAR46A 


= (mA) 


500 


a 


forward voltage (typical values). 
Fig.4 - Reverse current versus 


Fig.e2 — Forward current versus 
Continuous reverse voltage 


kik MITRE), 
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Be 


Fig.3 - Aeverse current versus © 


junction temperature 


tig.4 - Forward current versus 
(typical values). 


forward voltage at different 
temperatures (typical values) . 
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Fig.5 -— Capacitance C versus 
reverse applied voltage Vp 
(typical values) . 
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wa SGS-THOMSON 
7 MICROELECTRONICS BAT 17, DS 


SMALL SIGNAL SCHOTTKY DIODES 


2 2 
Al-K2 
K 3 
Sf) 
K1 
2 A 1 A2 


DESCRIPTION 


BAT 17 is a metal to silicon junction diode featuring 
low turn-on voltage, low capacitance and ultrafast 
switching. Single or double series connected diodes 
are available. Two double diodes can be connected 
in bridge or ing configuration. 

These devices are suited for single or double bal- SOT 23 
anced UHF mixers, sampling circuits, modulators, (Plastic) 
phase detectors. 


BAT 17 BAT 17, DS 


ABSOLUTE RATINGS (limiting values) (Tamp = 25°C) 


Symbol Parameter 


Continuous Reverse Voltage 
Continuous Forward Current 


Tstg Storage and Junction Temperature Range 
qT 


THERMAL RESISTANCES 


Symbol 
Junction-ambient* 
Junction-substrate 


* Mounted on ceramic substrate : 7 x 5 x 0.5mm. 
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BAT 17, DS 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[symbot [test Gonattons Tins Ty Te [oni 
LN OE RN 


DYNAMIC CHARACTERISTICS 


Tamb = 25°C Vr = 0 


eee 
| Fs Temp = 25°C F = 1GHz 
| or | Tamb = 25°C [= 5mA 


Note : NOISE FIGURE TEST 
- Diode Is inserted in a tuned stripline circuit 
- Local oscillator frequency : 1GHz 
- Local oscillator power : 1mW 
- Intermediary frequency amplifier, tuned on 30MHz, has a noise figure : 1.5dB. 


Marking : A3 for BAT 17 
D85 for BAT 17DS 


a ky, SGS-THOMSON 
784 7 imcrogecrromes 


Fig.4 - Forward current versus 


forward voltage 
(typical values) . 
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Fig.3 - Reverse current versus 
ambient temperature. 
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Fig.4 - Reverse current versus 
continuous reverse voltage 
(typical values) . 
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f_ SGS-THOMSON 
YF wicRoELecrRoMes BAT 19 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 

Metal to silicon junction diode primarly intented for 

UHF mixers and ultrafast switching applications. DO 35 
Matched batches are available on request. (Glass) 


ABSOLUTE RATINGS (limiting values) 


Parameter 
| te | Forward Continuous Current” | Tae | 8 
tp < 1s 


T stg 


lr 
q, 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


V (BR) Tamb = 25°C IR = 10pnA 
Ve (1) Tamb = 25°C le =1mA 


Tamb = 25°C lr =20mA 
In (1) Tamb = 25°C VR =5V 


DYNAMIC CHARACTERISTICS 


[symbot | —‘Test Conditions ———SS* ins (| Typ, | Max. | Unit 


Tamb = 25°C lr =20mMA Krakauer Method | || 00 | ops 
Tamb = 25°C f = 1GHz ae ae ee ee 


* On Infinite heatsink with 4mm lead length 
(1) Pulse test: tp<300us 8<2%. 
(2) Noise figure test : 

. diode is inserted in a tuned stripline circuit 

local oscillator frequency 1GHz 

. local oscillator power imW 

_ intermediate frequency amplifier, tuned on 30MHz, has a noise figure 1.5dB. 
Matched batches available on request. Test conditions (forward voltage and/or capacitance) according to customer specification. 
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Fig.2 — Capacitance C versus 
reverse applied voltage Vp 


(typical values) . 


Fig.4 - Forward current versus 


forward voltage at low level 


(typical values) . 
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Fig.4 — Reverse current versus 


continuous reverse voltage 


(typical values) . 


Fig.3 —- Reverse current versus 


ambient temperature. 
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ky, SGS-THOMSON 
7 iwicrozectromics BAT 29 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon junction diode primarly intented for 


Gl 
UHF mixers and ultrafast switching applications. vias 


ABSOLUTE RATINGS (limiting values) 


symbol [SSS rameter dV 
[“irew| Surge non Repettve Forward Guren” [pets | 69 ——~d ma 
°C 
°C 
L °C 


Tstg Storage and Junction Temperature Range — 65 to 150 
T 125 
Maximum Lead Temperature for Soldering 10s at 4mm from ais 
Case 


THERMAL RESISTANCE 


Symbol | Parameter | Value Unit 
Junction-ambient" 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[typ | wax. | unit | 
Mien tae ee 


Tamb = 25°C VR = 1V 


DYNAMIC CHARACTERISTICS 


Test Conditions. 


* On infinite heatsink with 4mm lead length 
(1) Pulse test: tp<s300US 5<2%. 
(2) Measured on B-line Electronics QS-3 stored charge meter. 
(3) Noise figure test : 
- diode ts inserted in a tuned stripline circuit 
- local oscillator frequency 1GHz 
- local oscillator power 1mW 
- intermediate frequency amplifier, tuned on 30MHz, has a noise figure, 1 5dB. 
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Fig.4 - Forward current versus 


reverse applied voltage Vp 
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Fig.4 — Reverse current versus 


continuous reverse voltage 


(typical values) . 


Fig.3 - Reverse current versus 


ambient temperature. 
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ky, SGS-THOMSON 
7 ncroeLecrRowics BAT 41 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


General purpose metal to silicon diode featuring 
very low turn-on voltage and fast switching. 


This device has integrated protection against ex- DO 35 
cessive voltage such as electrostatic discharges. (Glass) 


ABSOLUTE RATINGS (limiting values) 


Symbol|—~=S=S~S~i rameter —SSSC*dSC*“‘C‘WAt®~=~ =| CUnit | 
Repetitive Peak Reverse Voltage ee 
Forward Continuous Current” Ta = 25°C 


leRM Repetitive Peak Forward Current* tp < 1s 
6 < 0.5 


Surge non Repetitive Forward Current” [t=10ms | 750m 
Power Dissipation” Ta = 95°C 


Tstg Storage and Junction Temperature Range — 65 to 150 °C 
T, — 65 to 125 °C 
TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C 

from Case 


THERMAL RESISTANCE 


Junction-ambient* 300 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Fe ees ea eae 


T, = 25°C Iz = 100A eee eae 
a Ce 
T= = 25°C I = 200MA 


DYNAMIC CHARACTERISTICS 


[Symbot | _____Test Condiions___} win. | Typ. mex. | Unit_ 
ae (ee ee 


| oc (7, T, = 25°C Va =1V f = 1MHz 


* On infinite ea with 4mm lead length 
**Pulse test: to<300us 8 <2%. 
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versus 
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Forward curren 
forward voltage (typical values) . 


Fig.2 


1.2 1.4 


Fig.4 — Forward current versus 


forward voltage at different 
temperatures (typical values) . 
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Fig.4 - Reverse current versus 
continuous reverse voltage 


(typical values). 
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Fig.3 — Reverse current versus 


junction temperature. 
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BAT 41 


Fig.5 - Capacitance C versus 
reverse applied voltage Vp 
(typical values) . 
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ka, SGS-THOMSON BAT 42 
7 icrozuecrRomcs BAT 43 


SMALL SIGNAL SCHOTTKY DIODES 


DESCRIPTION 


General purpose metal to silicon diodes featuring DO 35 
very low turn-on voltage and fast switching. (Glass) 


These devices have integrated protection against 
excessive voltage such as electrostatic discharges. 


ABSOLUTE RATINGS (limiting values) 


2 


00 
Tstg Storage and Junction Temperature Range — 65 to 150 °C 
T, — 65 to 125 °C 
TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C 
from Case 


THERMAL RESISTANCE 


* On infinite heatsink with 4mm lead length 


. 
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BAT 42/BAT 43 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions | Min. | Typ. _ 


VF Tes esc Ie = 200mA All Types 


ae 
= v 
BAT 42 a ee 
ee ee 
| 026 | 
ane 
ee! 
Pia 


T, = 25°C Ip = 2mA 0.26 
a 


DYNAMIC CHARACTERISTICS 


| GT, = 25°C Va=1V f=1MHz 
| te | Ty = 25°C Ip =10MA Ip =10MA inp =1mA Ry = 1002 


C 

tr 
T,=25°C Ri. =15KQ C, =300pF f=45MHz V, =2V 
*Pulse test: t<300us 6<2%. 


a {ij SGS-THOMSON 
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BAT 42/BAT 43 


Fig.2 — Forward current versus 
forward voltage (typical values) . 


Fig.4 - Forward current versus 


forward voltage at different 
temperatures (typical values) . 
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Fig.4 - Reverse current versus 


continuous reverse voltage 


(typical values) . 
MICROELECTRONICS 
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Fig.3 - Reverse current versus 


junction temperature. 


BAT 42/BAT 43 


Fig.5 —- Capacitance C versus 
reverse applied voltage Vp 
(typical values) . 
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{ SGS-THOMSON 
SF iCROELECTROMIES BAT 45 


SMALL SIGNAL SCHOTTKY DIODE 


DO 35 
DESCRIPTION (Glass) 
Metal to silicon junction diode primarly intented for 
UHF mixers and ultrafast switching applications. 
ABSOLUTE RATINGS (limiting values) 
[Symbol | ——~—~—~—S~S~arameter——=—=SS~S~*~*~“~*~“~*~*wCS*SC“C*‘ TW S*d;SC 


es Storage and Junction Temperature Range — 65 to 150 °C 
125 °C 
Maximum Lead Temperature for Soldering durinf 10s at 4mm 
from Case 


THERMAL RESISTANCE 


Symbol | Parameter | ate | Unit 
Junction-ambient" a ee ee 


* On infinite heatsink with 4mm lead length 


July 1989 1/3 


799 


BAT 45 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Tame = 25°C In = 10HA 
Ve (1) | Tamb = 25°C Ip = 1mA a 


Tamb = 25°C le =10mA 


Tamb = 25°C le = 30mA 


IR (1) Tamb = 25°C VR = 6V 


DYNAMIC CHARACTERISTICS 


eo 
ae 
Test Conditions | Min. | 
eae 
aes 
pea 


Tamt = 25°C Vr =1V f = 1MHz 


Tamb = 25°C I =20mA Krakauer Method 
F(2) | Tamb = 25°C f = 1GHz 


(1) Pulse test: tp<300us 8<2% 
(2) Noise figure test : 
- diode is inserted in a tuned stripline circuit 
- local oscillator frequency 1GHz 
- local oscillator power 1mW 
- intermediate frequency amplifier, tuned on 30MHz, has a noise figure 1 5dB 


Matched batches avalailable on request Test conditions (forward voltage and/or capacitance) according to customer specification. 
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Fig.4 - Reverse current versus 


continuous reverse voltage 


(typical values) . 
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Fig.3 - Reverse current versus 


ambient temperature. 


haz SGS-THOMSON 
7 vicRoeLectRomes BAT 46 


SMALL SIGNAL SCHOTTKY DIODE 


/ 


DESCRIPTION DO 35 


General purpose, metal to silicon diode featuring (Glass) 
high breakdown voltage low turn-on voltage. 


ABSOLUTE RATINGS (limiting values) 


Symbol |_—~=S=S~CSarameter—SSSC*SCSC*~“‘ WW®™~~SS~*dY;SCt 
teen Repet Peak Reverse Voltage a ee 
Forward Continuous Current* Ta = 25°C eee eee Ee 


a Repetitive Peak Forward Current* tp s 1s 
6<05 


Surge non Repetitive Forward Current” 
Piot__ | Power Dissipation* Ta = 80°C 


ze Storage and Junction Temperature Range — 65 to 150 °C 
— 65 to 125 °C 
Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 


THERMAL RESISTANCE 


Symbol |——=S=SsS~S™~iarameter = SSSC~*~wYCSC*‘“‘C*‘CO:*S~™~~=C*d;Cit 
Junction-ambient* 300 


“On infinite heatsink with 4mm lead length. 


July 1989 1/4 


803 


BAT 46 


ELECTRICAL CHARACTERISTICS 


STATIC CHARACTERISTICS 


Symbol | Test Conditions sd Conditions 
T, = 25°C In = 100A 


J 
T, = 25°C lp =0.1mA 
T, = 25°C Ip = 10mA 
m = 25°C lp = 250mA 


=e 
Oo 
jo) 


= 25°C VR =10V 
ae 
nee 
ae 


DYNAMIC CHARACTERISTICS 


as 25°C Vea= = f = 1MHz 
=25°6 VR =1V 


* Pulse test: to<300us 5<2% 
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BAT 46 
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Fig.2 — Forward current versus 
forward voltage (typical values) . 
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Fig.4 - Forward current versus 


forward voltage at different 
temperatures (typical values) . 


Fig.4 —- Reverse current versus 


continuous reverse voltage 


Fig.3 - Reverse current versus 


junction temperature 


(typical values) . 
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BAT 46 


Fig.5 - Capacitance C versus 
reverse applied voltage Vp 
(typical values) . 
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{yz SGS-THOMSON BAT 47 
YF wicrozLecrRoMcs BAT 48 


SMALL SIGNAL SCHOTTKY DIODES 


DESCRIPTION 


General purpose metal to silicon diodes featuring 
very low turn-on voltage and fast switching. 


These devices have integrated protection against 
excessive voltage such as electrostatic discharges. 


ABSOLUTE RATINGS (limiting values) 


a Peak Reverse Voltage EE 


Forward Continuous Current* Ta = 25°C 


| mA | 
te Repetitive Peak Forward Current* tp < 1s 0 ___ A 
§<05 
A 


lesm Surge non Repetitive Forward Current* 
T.=250 | 330SSS*| Sm 


a Storage and Junction Temperature Range — 65 to 150 °C 
— 65 to 125 °C 
Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 


THERMAL RESISTANCE 


symbol [Parameter tue Toi 


* On infinite heatsink with 4mm lead length 
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BAT 47/BAT 48 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions 
V (BR) IR = 10nA BAT 47 
In = 25nA BAT 48 


Ve" All Types 


cies om 
(MMC scons come ax 
re a SSE 
a aS 


T, = 25°C Va = 40V 


T, = 25°C | T,=25°C Va=0V | f = 1MHz 


T, =25°C VR =1V 


a eo lp = 10mA VrRa=alV ir =1MA Ry. = 1002 
“Pulse test tp<300us 5< 2% 
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Fig.2 — Forward current versus 
forward voltage (typical values) . 


Fig.4 - Forward current versus 


forward voltage at different 


temperatures (typical values). 
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Fig.4 — Reverse current versus 


continuous reverse voltage 


(typical values) . 


Fig.3 —- Reverse current versus 


junction temperature. 
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Fig.5 -— Capacitance C versus 
reverse applied voltage Vp 
(typical values). 
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SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 
General purpose metal to silicon diode featuring 


very low turn-on voltage and fast switching. ie 
This device has integrated protection against ex- DO 41 
cessive voltage such as electrostatic discharges. (Glass) 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 
Repetitive Peak Reverse Voltage 
| ode | Forward Continuous Current” Ta = 70°C 


lFRM Repetitive Peak Forward Current tp =is 
6<0.5 


IF 

- 

T Maximum Lead Temperature for Soldering during 10s at 4mm 
from Case 


THERMAL RESISTANCE 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


| intt | T, = 25°C Va = 80V 
Vet* | T, = 25°C I; = 10mA 
T, = 25°C le = 100mA 
T, = 25°C neath 


lp 
Surge non Repetitive Forward Current* tp < 10ms 

J 

L 


DYNAMIC CHARACTERISTICS 


Symbol Test Conditions 


7 


* On infinite heatsink with 4mm lead length 
** Pulse test: to<3001s 8< 2%. 
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Fig.2 — Forward current versus 


forward voltage at high level 
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Fig.4 - Forward current versus 


forward voltage at low level 
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Fig.4 - Reverse current versus 


VanM in per cent. 
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Fig.3 - Reverse current versus 


junction temperature. 
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BAT 49 


Fig.5 - Capacitance C versus Fig.6 — Surge non repetitive 


reverse applied voltage Vp 


forward current for a rectangular 
¢ 10 ms. 


pulse with t 


(typical values). 


20 ms 


4 cycle 


Fig.7 —- Surge non repetitive forward 


current versus number of cycles. 
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171 SGS-THOMSON 
7 WicROELECTROMICS BYV 10-20 >40 


SMALL SIGNAL SCHOTTKY DIODES 


DESCRIPTION ee 


Metal to silicon rectifier diodes in glass case featur- 
ing very low foward voltage drop and fast recovery 


time, intended for low voltage switching mode power DO 41 
supply, polarity protection and high frequency cir- (Glass) 
cuits. 


ABSOLUTE RATINGS (limiting values) 


Symbol | SCéPatrameter =| Sate Unit 
Average Forward Current* Tamb = 60°C 1 
A 


Surge non Repetitive Forward Current Tamb = 29°C 25 
tp = 10ms Sinusoidal Pulse 


Tamb = 25°C 50 
tp = 300us Rectangular Pulse 
Tstg Storage and Junction Temperature Range — 65 to 150 °C 
T, — 65 to 125 °C 
TL Maximum Lead Temperature for Soldering during 10s at 4mm 230 6 
from Case 


Parameter 


* On infinite heatsink with 4mm lead length. 
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BYV 10-20 — 40 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


/T,=250 = = 25°C Ve = Vrenm 
eee = 100°C 
file=1A sd =1A T, = 25°C 


* Pulse test: te<300us 8< 2%. 


DYNAMIC CHARACTERISTICS 


[Sumber [Fost Gonaons in Ty To 


a ee 


[symbor [Test Conditions | ‘Min. | Typ. | Max. | Unit | 


a Deo 


Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 

Nevertheless, when the device switches from for- 
ward biased condition to reverse blocking state, cur- 
rent is requiered to charge the depletion 
capacitance of the diode. 


This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be- 
haviour analysis may be performed assuming that 
schottky rectifier consists of an ideal diode in paral- 
lel with a variable capacitance equal to the junction 
capacitance (see fig. 5 page 4/4). 
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Fig.2 Forward current versus forward 


voltage at high level (typical values) 


Forward current versus forward 


voltage at low level (typical values) 


Fig.1 
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Fig.4 Reverse current versus VaRN in 


per cent 


Fig 3 - Reverse current versus junction 


temperature 
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YV_10-20 — 40 


lESM (A) 


Fiy.6 - Surge nun repetitive forward cur- 
rent for a rectangular pulse with t <10 ms 


Fig.b - Capacitance C versus reverse ap- 


plied voltage Vp (typical values) 
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Fig.7 Surge non repetitive forward current versus 


number of cycles. 
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CT} GS-THOMSON 
Sf | eee BYV 10-20 A 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION ee 


Metal to silicon rectifier diode in glass case featur- 
ing very low foward voltage drop and fast recovery 
time, intended for low voltage switching mode power 
supply, polarity protection and high frequency cir- 
cuits. 


DO 41 
(Glass) 


ABSOLUTE RATINGS (limiting values) 


20 
1 
lesm Surge non Repetitive Forward Current Tamb = 259°C 25 
tp = 10ms Sinusoidal Pulse 
gens = 25°C 50 
tp = 300s Rectangular Pulse 
Tstg Storage and Junction Temperature Range — 65 to 150 7 
T, — 65 to 125 
Te Maximum Lead Temperature for Soldering during 10s at 4mm 230 °C 
from Case 


THERMAL RESISTANCE 


Symbol 


* On infinite heatsink with 4mm lead length 


V 
A 
A 
C 


{e) 
| slea 


BE 
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BYV 10-20 A 


ELECTRICAL CHARACTERISTICS 


STATIC CHARACTERISTICS 


ae eau 


*“Pulsetest' t<300us 8<2% 


DYNAMIC CHARACTERISTICS 


VR =0 


Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 

Nevertheless, when the device switches from for- 
ward biased condition to reverse blocking state, cur- 
rent is required to charge the depletion capacitance 
of the diode. 


This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be- 
haviour analysis may be performed assuming that 
schottky rectifier consists of an ideal diode in paral- 
lel with a variable capacitance equal to the junction 
capacitance (see fig. 5 page 4/4). 
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forward voltage at high level 
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Fig.4 - Forward current versus 


forward voltage at low level 


(typical values) 
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Fig.4 - Reverse current versus 
Vany in per cent. 
MICROELECTRONICS 
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Fig.3 - Reverse current versus 


junction temperature. 


C (pF) lFgm {A) 


BYV 10-20 A 


350 


Fig.6 - Surge non repetitive forward cur- 
rent for a rectangular pulse with t <10 ms. 


Fig.5 - Capacitance C versus reverse ap- 
plied voltage VR (typical values) 


20 ms 


2 
o 
> 
8) 

= 


Fig.7 - Surge non repetitive forward current versus 


number of cycles. 
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fy, SGS-THOMSON 
4 incrozectromes BYV 10-60 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon rectifier diode in glass case featur- 
ing very low foward voltage drop and fast recovery 
time, intended for low voltage switching mode power 
supply, polarity protection and high frequency cir- 
cuits. 


ABSOLUTE RATINGS (limiting values) 


lesm Surge non Repetitive Forward Current Tamb = 25°C 20 A 
tp = 10ms Sinusoidal Pulse 

°C 

°C 

°C 


Varin = 25°C 40 
tp = 300s Rectangular Pulse 
Tstg Storage and Junction Temperature Range — 65 to 150 
T, — 65 to 125 
lap Maximum Lead Temperature for Soldering during 10s at 4mm 230 
from Case 


THERMAL RESISTANCE 


* On infinite heatsink with 4mm lead length. 
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BYV 10-60 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


DYNAMIC CHARACTERISTICS 


T, = 25°C Va =0 
T, = 25°C Va =5V 


" Pulse test : tp<300us 8<2% 


Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 


Nevertheless, when the device switches from for- 
ward biased condition to reverse blocking state, cur- 
rent is requiered to charge the depletion 
capacitance of the diode. 


Le a een ee 
pF 


a ca 
oe a ee 


This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be- 
haviour analysis may be performed assuming that 
schottky rectifier consists of an ideal diode in paral- 
lel with a variable capacitance equal to the junction 
Capacitance (see fig. 5 page 4/4). 
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Fig.2 - Forward current versus 
(typical values) . 


forward voltage at high level 


Iq (mA) 


Fig.1 - Forward current versus 
forward voltage at low level 
(typical values) . 
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Fig.4 - Reverse current versus 


VaRM in per cent. 
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Fig.3 —- Reverse current versus 


junction temperature. 
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forward current for a rectangular 


Fig.6 - Surge non repetitive 
pulse with t <¢ 10 ms. 


Fig.5 -— Capacitance C versus 
reverse applied voltage Vy 


(typical values) . 
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Fig.7 - Surge non repetitive forward 


current versus number of cycles. 
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SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon junction diode featuring high break- x» 
down, low turn-on voltage and ultrafast switching. 


Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. MINIMELF 


. (Glass) 
Matched batches are available on request. 


ABSOLUTE RATINGS (limiting values) 


Symbol | Parameter | Vatu | Uiit_ 
Repetitive Peak Reverse Voltage 
Forward Continuous Current Ty = 26°C 

| = 
J 


T= 25°C 


0 
Storage and Junction Temperature Range — 65 to 200 
C 


; 
Maximum Temperature for Soldering during 15s a ee oe 
THERMAL RESISTANCE 


Symbol Test Conditions | Value | Unit _| 
Junction-leads 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions 
Tamb = 25°C In = 10nA 


Ve" Tamb = 25°C Ir = imA 
Tamb = 25°C lp = 15mA 


Tamb = 25° Vr = 50V 


Test Conditions 
Tamb = 25°C Va =0V f = 1MHz 
Tamb = 25°C lr =5mA Krakauer Method 


*Pulse test: tp<300us 5<2% 
Matched batches available on request. Test cnditions (forward voltage and/or capacitance) according to customer specification. 
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Fig.2 —- Capacitance C versus 
reverse applied voltage Vp 
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Fig.4 - Reverse current versus 
(typical values) . 


continuous reverse voltage 
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Fig.3 — Reverse current versus 


ambient temperature. 
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7 wicrozectRomes TMM 5712 


OMALL SIGNAL SCHOTTKY DIODE 


> 


DESCRIPTION 


Metal to silicon junction diode featuring high break- 
down voltage, low turn-on voltage and ultrafast swit- 


ching. MINIMELF 
Primarly intended for high level UHF/VHF detection (Glass) 


and pulse application with broad dynamic range. 


ABSOLUTE RATINGS (limiting values) 


Power Dissipation 

Storage and Junction Temperature Range 
qT 

THERMAL RESISTANCE 


| Symbol | Parameter | Value =| Unit 
Ren os 400 

ELECTRICAL CHARACTERISTICS 

STATIC CHARACTERISTICS 


Tam = 25°C In = 10pA 
Ve * Tamb = 25°C Ir = imA 

he Tamb = 25°C Ip = 35mA 

| tat | Tamp = 25°C Vr = 15V 


DYNAMIC CHARACTERISTICS | 


[symbol | __‘Test Conditions ——~—~—S—S—=d «Min. ‘| Typ. | Max. | Unit 
Tamb = 25°C Ir =5mMA Krakauer Method | fs t00 | ops 


*Pulse test: tp<300us 5<2%. 
Matched batches available on request. Test conditions (forward voltage and/or capacitance) according to customer specification. 
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Fig.2 - Forward current versus 
forward voltage (typical values) . 


Fig.4 - Forward current versus 


forward voltage at different 


temperatures (typical values) . 
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Fig.3 - Reverse current versus 


ambient temperature. 


Fig.4 - Reverse current versus 


continuous reverse voltage 


(typical values) . 
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Fig.5 - Capacitance € versus 
reverse applied voltage Vj” 
(typical values) . 
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haz SGS-THOMSON 
IF crosLecrROMICS TMM 6263 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon junction diode featuring high break- 
down, low turn-on voltage and ultrafast switching. 


Primarly intended for high level UHF/VHF detection Oe 
and pulse application with broad dynamic range. (aleee) 


ABSOLUTE RATINGS (limiting values) 


Venu | Repetive Peak Reverse Votage——SSCSC~“~*~*~“‘“—SS*~“~*~sSCSC“*‘irSCCS 
ae eee 7 eee daa 


Storage and Junction Temperature Range — 65 to 200 csi ak 
qT 


a a Maximum Temperature for Soldering during 15s a ee oe 


THERMAL RESISTANCE 


Junction-leads 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions 


ear = 25°C If oa imA 
=e oe Ir =15mA 


a a = 29°C Vr = 50V 


DYNAMIC CHARACTERISTICS 


[Symbor [Test Conations ins [tyes [axe [Unit 
= = 25°C Ilr =5mA Krakauer Method on ee en eo 


* Pulse test tp<300us 58<2% . 
Matched batches available on request Test conditions (forward voltage and/or capacitance) according to customer specification 
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Fig.2 — Capacitance C versus 
reverse applied voltage Vp 
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Fig.4 — Reverse current versus 


continuous reverse voltage 


(typical values) . 
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Fig.3 - Reverse current versus 


ambient temperature. 


IS 7m 209S-1HOMSON 
7 wwicRomecrRomes TMBYV 10-20 > 40 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon rectifier diodes in glass case featu- 
ring very low forward voltage drop and fast recovery 


time, intended for low voltage switching mode power MELF 
supply, polarity protection and high frequency cir- (Glass) 
cuits. 


ABSOLUTE RATINGS (limiting values) 


Symbol 
Average Forward Current Ty = 60°C 


lesm Surge non Repetitive Forward Current T; = 25°C — 25 
tp = 10ms Sinusoidal Pulse 
T; = 25°C 50 
tp = 300pus Rectangular Pulse 
Tstg Storage and Junction Temperature Range — 65 to 150 °C 
T — 65 to 125 °C 


BYV BYV BYV 


> 


Repetitive Peak Reverse Voltage 20 30 40 V 
THERMAL RESISTANCE 
Symbol | Parameter | ate Unit 


* Pulse test: tp < 300us 8 < 2%. 
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TMBYV 10-20 — 40 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


T, = 25°C 


** Pulse test: tp<300us 6< 2%. 


DYNAMIC CHARACTERISTICS 


T, = 25°C 


Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 

Nevertheless, when the device switches from for- 
ward biased condition to reverse blocking state, cur- 
rent is required to charge the depletion capacitance 
of the diode. 


Va =0 


ee ee 


This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be- 
haviour analysis may be performed assuming that 
schottky rectifer consists of an ideal diode in parallel 
with a variable capacitance equal to the junction ca- 
pacitance (see fig. 5 page 4/4). 
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Fig.2 Forward current versus forward 


voltage at high level (typical values) 


Forward current versus forward 


Fig. 1 


voltage at low level (typical values) 
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Fig.4 Reverse current versus VRRN In 


per cent 


Fig 3 - Reverse current versus junction 


temperature. 
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TMBYV 10-20 — 40 


lESM (A) 


C (pF) 


250 


<10 ms 


Fiy.6 - Surge nun repetitive forward cur- 


rent for a rectangular pulse with t 


Fig. - Capacitance C versus reverse ap- 


plied voltage VR (typical values) 
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Fig.7 Surge non repetitive forward current versus 


number of cycles. 
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SF  WiCROELECTRONICS TMBYV 10-20A 
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SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon rectifier diode in glass case featuring 
very low forward voltage drop and fast recovery 
time, intended for low voltage switching mode po- 
wer supply, polarity protection and high frequency 
circuits. 


MELF 
(Glass) 


ABSOLUTE RATINGS (limiting values) 


lesm Surge non Repetitive Forward Current = 25°C 25 
E = 10ms Sinusoidal Pulse 
= 25°C 50 
= 300us Rectangular Pulse 
T stg Storage and Junction Temperature Range — 65 to 150 
7 — 65 to 125 - 


a: ae Maximum Lead Temperature for Soldering during 15s 


THERMAL RESISTANCE 
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i st 


TMBYV 10-20A 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


IR* T, = 25°C Vr = Varo 
Pewee = 100°C 
fle=1A sd = 1A 


tp< 300s 5< 2% 


T, = 25°C 


* Pulse test . 


DYNAMIC CHARACTERISTICS 


Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 


Nevertheless, when the device switches from for- 
ward biased condition to reverse blocking state, cur- 
rent is required to charge the depletion capacitance 
of the diode. 


[symbol | ___Test Gonaitions ——~S~w in | Typ. | wax. | Unit 


symbor [Test Conditions Sins | yp. | Ma | Un 
SS, 


a 


a ae ce 


This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be- 
haviour analysis may be performed assuming that 
schottky rectifier consists of an ideal diode in paral- 
lel with a variable cpacitance equal to the junction 
capacitance (see fig. 5 page 4/4). 
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Fig.2 - Forward current versus 


forward voltage at high level 


Fig.4 - Forward current versus 


forward voltage at low level 


(typical values) . 


(typical values) . 
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Fig.4 —- Reverse current versus 


VonM in per cent. 


Fig.3 — Reverse current versus 


junction temperature. 
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TMBYV _10-20A 


lesm (A) 


C (pF) 


© 
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Fig.6 - Surge non repetitive forward cur- 
rent for a rectangular pulse with t <10 ms. 


Fig.5 - Capacitance C versus reverse ap- 
plied voltage Vp (typical values) 
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Fig.7 - Surge non repetitive forward current versus 


number of cycles. 
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SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon rectifier diode in glass case featuring 
very low forward voltage drop and fast recovery 


MELF 
time, intended for low voltage switching mode power (Glass) 
supply, polarity protection and high frequency cir- 
cuits. 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 
Repetitive Peak Reverse Voltage ae a ae 
Average Forward Current Teac [| tT 


lFSm Surge non Repetitive Forward Current T; = 25°C 
tp = 10ms Sinusoidal Pulse 


T; = 25°C 
tp = 300us Rectangular Pulse 
Tstg Storage and Junction Temperature Range — 65 to 150 
T, — 65 to 125 


Maximum Temperature for Soldering during 15s 


THERMAL RESISTANCE 


Symbol | —=S=S™~ aan SSSCSC~*~“~*~*~*dCSC“~*é‘ «dC 


V 
A 
°C 
°C 
°C 


1 A 
20 
40 
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TMBYV 10-60 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


fee 


tp<300us 5< 2%. 


* Pulse test : 


DYNAMIC CHARACTERISTICS 


T, = 25°C VR =0 

T, = 25°C Vr =5V 
Forward current flow in a schottky rectifier is due to 
majority carrier conduction. So reverse recovery is 
not affected by stored charge as in conventional PN 
junction diodes. 
Nevertheless, when the device switches from for- 
ward biased condition to reverse blocking state, cur- 
rent is required to charge the depletion capacitance 
of the diode. 


[symbol | _ Test Conditions —~—~S~Sw ins | Typ. | Ma | Ut 
a a (I 


-Symbol | ___Test Conditions __{ tin. | Typ. | Max { Unit_ 


te pyr 
ae i 


This current depends only of diode capacitance and 
external circuit impedance. Satisfactory circuit be- 
haviour analysis may be performed assuming that 
schottky rectifier consits of an ideal diode in parallel 
with a variable capacitance equal to the junction ca- 
pacitance (see fig. 5 page 4/4). 
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Fig.4 - Reverse current versus 
VanyM in per cent. 
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Fig.d —- Reverse current versus 


junction temperature. 


TMBYV 10-60 


forward current for a rectangular 


Fig.6 - Surge non repetitive 
pulse with t < 10 ms. 
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Fig.5 - Capacitance C versus 
reverse applied voltage Vp 


(typical values) . 
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Fig.7 - Surge non repetitive forward 


current versus number of cycles. 
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fy, SGS-THOMSON TMMBAR 10 
7 ncrozectromics TMMBAR 11 


SMALL SIGNAL SCHOTTKY DIODES 


DESCRIPTION 


Metal to silicon junction diodes featuring high break- 
down, low turn-on voltage and ultrafast switching. 


Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. 


Matched batches are available on request, 
(TMMBAR?11 only). 


MINIMELF 
(Glass) 


ABSOLUTE RATINGS (limiting values) 


[Symbot [——~—~SS~Sarameter———SSSCS~S*S*~*~B A TO TBA TA] UT 
ae ae ee 


Storage and Junction Temperature Range — 65 to 200 Miki Sak 


a Maximum Temperature for Soldering during 15s 


THERMAL RESISTANCE 


Symbol Parameter pValue | unit | 
Junction-leads 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions | Min. | Typ. | Max. | Unit | 
Vier) | Tamb = 25°C In = 10pA TumMBaRio | 20 | | | ov 
heat Tamb = 25°C la = 10pA TMMBAR 11. | 15 | | 
Ve* | Tamb = 25°C lp = 1mA ae ee ele 
Taaeorc Ip = 35mA TumBaRio | | | o4 | 
Tamb = 25°C Ip = 20MA TmBaRti =| fT 


[Tam = 25°C Vn=t5VTMMBARiO | | | tk 
Temp = 26° lites Twmpar 11 | | tI 


DYNAMIC CHARACTERISTICS 


[Symbol | ___Test Conations _{ wn. {| Typ: | axe | _ueit_ 
a Tamb = 25°C Ir = 5mA Krakauer Method Sees 


“Pulsetest: tpS300ns 68<2%. 
Matched batches available on request. Test conditions (forward voltage and/or capacitance) according to customer specification. 
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Fig.2 —- Forward current versus 
forward voltage (typical values) . 


Fig.4 - Forward current versus 


forward voltage at different 


temperatures (typical values) . 
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SMALL SIGNAL SCHOTTKY DIODE 


© 


DESCRIPTION 


Metal to silicon junction diode primarly intented for 
UHF mixers and ultrafast switching applications. 


MINIMELF 
(Glass) 


ABSOLUTE RATINGS (limiting values) 


SE 


Forward Continuous Current T; = 25°C 
Surge non Repetitive Forward Current ftsis [| Os 


mA 
Tstg Storage and Junction Temperature Range — 65 to 150 
125 
C 


qT 
Maximum Temperature for Soldering during 15s 


THERMAL RESISTANCE 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Vet). | Tap =eee I; = 10mA 


DYNAMIC CHARACTERISTICS 


[Symbol [~S~SCST est Gonaitions ———S—SSS~dCns | typ. | Max. | nit 


(1) Pulse test : tp< 300us 8<2% 
(2) Noise figure test : 
- diode ts inserted in a tuned stripline circuit 
- local oscillator frequency 1GHz 
- local oscillator power 1mW 
- intermediate frequency amplifier, tuned on 30MHz, has a noise figure 1.5cB. 
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Fig.2 - Capacitance C versus 
reverse applied voltage Vj, 


Fig.4 - Forward current versus 


forward voltage 


(typical values) . 
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Fig.4 - Reverse current versus 


continuous reverse voltage 


(typical values) . 


Fig.3 - Reverse current versus 


ambient temperature. 
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SGS-THOMSON 
NICROELECTROMICS TMMBAR 28 


ST] 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


Metal to silicon junction diode featuring high break- 
down, low turn-on voltage and ultrafast switching. 


Primarly intended for high level UHF/VHF detection 
and pulse application with broad dynamic range. MINIMELF 


: (Glass) 
Matched batches are available on request. 


ABSOLUTE RATINGS (limiting values) 


[Symbor[—~—~S~S~S arate —SSSCSCSC~—wCSCS tw 
[Van | Repetive Peak Reverse Volage —=~=S~C*~“~*~*~“‘“*~stCS*‘“‘~*sONCSC*C“‘CS*CV™ 
[te roa om aren Pais 


Storage and Junction Temperature Range — 65 to 200 ae 
Ty, 


ie, cae Maximum Temperature for Soldering during 15s aa en oe 


THERMAL RESISTANCE 
[symbol | ——~—~—~S~Parameter——=SSS~S~*~*~*~‘~dCS*<“CS*~‘ Wt 
Junction-leads 400 


ELECTRICAL CHARACTERISTICS 


STATIC CHARACTERISTICS 


Symbol Test Conditions 
V eA Tamb = 25°C Ip = 10nNA 
Tamb = 25°C Ir =1mA 


Tamb = 29°C lp = 15mA 


tee A Tamb = 25°C VR = 50V 
DYNAMIC CHARACTERISTICS 


[symbol | Fest Conditions =| Min. | Typ. | Max. | Unit _| 
| | Tame = 25°C Vr = OV f = 1MHz ae ere ee ee 
Tamb = 25°C lr =5mA Krakauer Method | fs too | ops 


*Pulse test: to<300us 5< 2%. 
Matched batches available on request. Test conditions (forward voltage and/or capacitance) according to customer specification 
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Fig.e - Capacitance C versus 
50 


reverse applied voltage Vp 


(typical values) . 
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Fig.4 — Reverse current versus 


continuous reverse voltage 


(typical values) . 
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Fig.3 - Reverse current versus 
ambient temperature. 
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ICT} SGS-THOMSON 
Sf i Leesa TMMBAT 19 


SMALL SIGNAL SCHOTTKY DIODE 


Y 


DESCRIPTION 

Metal to silicon junction diode primarly intended for 

UHF mixers and ultrafast switching applications. MINIMELF 
Matched batches are available on request. (Glass) 


ABSOLUTE RATINGS (limiting values) 


| _lesm | Surge non Repetitive Forward Current tpsts | 60 | mA 


Storage and Junction Temperature Range — 65 to 150 °C 
125 °C 


T 
q, 
Maximum Temperature for Soldering during 15s 260 


THERMAL RESISTANCE 


Symbol Parameter | Value unit _| 
Junction-leads 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions 
V (BR) Tamb = 25°C IR = 10nA 
Ve (1) Tamb = 25°C le =1mA 


Tamb = 25°C Ilr =20mA 


Tamp = 25°C Va =5V 
DYNAMIC CHARACTERISTICS 


| Symbol | Test Conditions | Min. | Typ. | Max. | Unit _| 
Tame = 25°C Vr = 0V f= 1GHz a ee 


5 
Tamb = 25°C Ip = 20mA Krakauer Method | =| =|: 100:«|sops_— 
Tame = 25°C f= 1GHz a eo ee 


(1) Pulse test. tp< 300us 5< 2%. 
(2) Notse figure test : 
- diode 's inserted in a tuned stripline circuit 
- local oscillator frequency 1GHz 
- local oscillator power 1mW 
- intermediate frequency amplifier, tuned on 30MHz, has a noise figure 1.5dB 
Matched batches available on request Test conditions (forward voltage and/or capacitance) according to customer specification. 
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Fig.4 —- Reverse current versus 


continuous reverse voltage 


Fig.3 — Reverse current versus 


ambient temperature. 


(typical values) . 
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[jy SGS-THOMSON 
IF icROELECTROMICS TMMBAT 29 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION > 


Metal to silicon junction diode primarly intented for MINIMELF 
UHF mixers and ultrafast switching applications. (Glass) 


ABSOLUTE RATINGS (limiting values) 


Symbol Parameter 


Repetitive Peak Reverse Voltage 


lesm Surge non Repetitive Forward Current 


V 
mA 
mA 
NF heceioieaa NE Dieis  EH 
T °C 
°C 


— 65 to 150 
125 
TL Maximum Temperature for Soldering during 15s a ee oe 


THERMAL RESISTANCE 


Symbol 
Junction-leads 400 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Ver) | Tamb = 25°C In = 100A 
Tamy = 25°C Ip = 10mA a 
Tamy = 25°C Va =1V be oa! 


DYNAMIC CHARACTERISTICS 


[symbol | Test Conditions | Min. | Typ. | Max. | Unit | 
Tame = 25°C Va = OV f= iMHz el ee 

Qs (2) [Tam =25°C Ie=toma | | 
Tam = 25°C f= 1GHz es ee a 


(1) Pulse test: tp <300uS 5< 2%. 
(2) Measured on B-line Electronics QS-3 stored charge meter 
(3) Noise figure test : 


- diode is inserted in a tuned stripline circuit 
- local oscillator frequency 1GHz 
- local oscillator power 1mW 
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Fig.2 — Capacitance C versus 
(typical values) . 


reverse applied voltage Vp 


Fig.4 — Forward current versus 


forward voltage 
(typical values) . 
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Fig.4 — Reverse current versus 
(typical values) . 


continuous reverse voltage 
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Fig.d — Reverse current versus 


ambient temperature. 
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SGS-THOMSON 
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ST] 


SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


General purpose metal to silicon diode featuring ve- 
ry low turn-on voltage and fast switching. MINIMELF 


This device has integrated protection against exces- (Glass) 
sive voltage such as electrostatic discharges. 


ABSOLUTE RATINGS (limiting values) 


lERM Repetitive Peak Forward Current tp < 1s 
6< 0.5 


— Se and Junction Temperature Range — 65 to 150 °C 
= aha Meaty to 125 =e 


Maximum Temperature for Soldering during 15s 


THERMAL RESISTANCE 


Symbol Parameter | Value | Unit _| 
Junction-leads 300 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


| Symbol | Test Conditions | Min. | Typ. | Max. | Unit _| 

T, = 25°C ee ee eee ae a 

Sa ae 
eres ee eae 


= 25°C : = 200mA 


aa nes Ea 


[Test Conditions | Min. | Typ. | Max. | Unit_| 


T, = 25°C Va =1V f= 1MHz re ee ee ae 


“Pulse test: te<300us 5<2% 
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Fig.4 - Forward current versus 


forward voltage at different 
temperatures (typical! values). 
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Figqg.4 —- Reverse current versus 


continuous reverse voltage 


(typical values) . 
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TMMBAT 41 


Fig.5 - Capacitance C versus 
reverse applied voltage Vp 
(typical values) . 
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ICT} SGS-THOMSON TMMBAT 42 
SF WicROELECTROMICS TMMBAT 43 


SMALL SIGNAL SCHOTTKY DIODES 


DESCRIPTION 


General purpose metal to silicon diodes featuring 
very low turn-on voltage fast switching. MINIMELF 


(Glass) 
These devices have integrated protection against 
excessive voltage such as electrostatic discharges. 


ABSOLUTE RATINGS (limiting values) 


Symbol [Parameter vate Tt 


ie Repetitive Peak Forward Current tp < 1s 
6< 0.5 


eae non eepenuve Forward Current 
| En Co oe ae es 


. a Storage and Junction Temperature Range — 65 to 150 °C 
— 65 to 125 °C 


are Maximum Temperature for Soldering during 15s a eee ee 


THERMAL RESISTANCE 


Symbol | Parameter | Value | nit 
Junction-leads c/w 
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TMMBAT 42/TMMBAT 43 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


[Simeat [et Gonatons Tn Tp TT 
Yon [a2 ___inetoowa __{ of {jv 
fe = 25°C Ip = 200mA All Types Be ee edhe att at 
eee enh = 25°C Ip = 10mA BAT 42 a a 
ee aeeneeee caer = hezee —___le ssn _| lp = 2mA BAT 43 | 026 | | 033 | 
a2: : cae a ae ee 


DYNAMIC CHARACTERISTICS 


aymbor [Test Gonditons win [yp | wens | on 
pC | T= 25°C VaaiV t= 1MHz Fea (Ae ae ees ae 
| tr | Ty = 25°C Ip =10MA Ip=10MA in=imA R._=1000| | | 5 | os | 
a 7 =25°C Ri =15KQ Cy =300pF f =45MHz | so | | | % | 
“Pulse test. tp)<300us 5< 2%. 
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Fig.2 — Forward current versus 
forward voltage (typical values) . 
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Fig.4 - Forward current versus 


forward voltage at different 
temperatures (typical values) . 
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Fig.4 -— Reverse current versus 
(typical values) . 


continuous reverse voltage 


MICROELECTRONICS 


ky SGS-THOMSON 


Fig.3 - Reverse current versus 


junction temperature. 
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Fig.5 — Capacitance C versus 
reverse applied voltage Vp 
(typical values). 
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SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION MINIMELF 


es ’ , ; : . Gl 
Metal to silicon junction diode primarly intented for ee) 
UHF mixers and ultrafast switching applications. 


ABSOLUTE RATINGS (limiting values) 


THERMAL RESISTANCE 


a 
Junction-leads 400 
July 1989 1/3 
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TMMBAT 45 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


, 
Ve (1) | Tamb = 25°C Ip = 1mA a ee 
Tame = 25°C ie = 10mA eae ee 


Tamb = 25°C lp =30mA 
IR (1) Tam = 25°C Vr = 6V 


DYNAMIC CHARACTERISTICS 


[Symbol | ____~~—‘Test Conditions Si ‘Min. | ‘Typ. | Max. | Unit 
| | Tame = 25°C Va =1V f = 1MHz a ie ee 
Sa Tamb = 25°C lr =20mA Krakauer Method | fs too | ops 


C 
Tt 
| F (2) [Tam <2 fa1GHz 


(1) Pulse test: tp< 300s 5< 2%. 
(2) Noise figure test : 
- diode is inserted in a tuned stripline circuit 
- local oscillator frequency 1GHz 
- local oscillator power imW 
- intermediate frequency amplifier, tuned on 30MHz, has a noise figure 1.5dB 
Matched batches available on request. Test conditions (forward voltage and/or capacitance) according to customer specification. 
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Fig.4 - Forward current versus 
forward voltage (typical values) . 
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Fig.4 - Reverse current versus 
(typical values) . 


continuous reverse voltage 
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Fig.3 - Reverse current versus 


ambient temperature. 
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SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION MINIMELF 


General purpose, metal to silicon diode featuring (Glass) 
high breakdown voltage low turn-on voltage. 


ABSOLUTE RATINGS (limiting values) 


Symbol | _———~—Parameter—=—=SS=S=S*~*~“‘~*‘“‘*rCS*C“‘ SRIS*dSC 
Forward Continous Current T= 25°C 
i 


Repetitive Peak Forward Current tp < is 350 mA 
6 < 0.5 


Surge non Repetitive Forward Current 750 
| _Ptor__| Power Dissipation T) = 80°C 


T stg Storage and Junction Temperature Range — 65 to 150 °C 
T — 65 to 125 °C 


Maximum Temperature for Soldering during 15s 


THERMAL RESISTANCE 


Symbol | Parameter | Cate | Unit _| 
Junction-leads 300 °C/W 
July 1989 1/4 
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TMMBAT 46 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


7, 225°C ia = 100NA 


Vet | T, =25°C lz =0.1mA 
T, = 25°C lz = 10mA 
T, = 25°C lp = 250mA 


Va =1V 


*Pulse test: tp<300us 5<2% 
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Fig.2 — Forward current versus 
forward voltage (typical values) . 


Fig.4 - Forward current versus 


forward voltage at different 
temperatures (typical values) . 
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Fig.4 — Reverse current versus 


continuous reverse voltage 


Fig.3 - Reverse current versus 


junction temperature 


(typical values) . 
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Fig.5 - Capacitance C versus 
reverse applied voltage Vp 
(typical values). 
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SMALL SIGNAL SCHOTTKY DIODES 


DESCRIPTION 


General purpose metal to silicon diodes featuring 
very low turn-on voltage and fast switching. 


These devices have integrated protection against 
excessive voltage such as electrostatic discharges. 


MINIMELF 
(Glass) 


ABSOLUTE RATINGS (limiting values) 


Symbol |__Ferameter__|TMMBATA7 TMMBATAG/ Unit | 
eS ea Peak Reverse Voltage | ov 
Forward Continuous Current ee 


i Repetitive Peak Forward Current tp < 1s 
6< 0.5 
l-Sm Surge non Repetitive Forward Current A 


Eee Power Dissipation /T,=25°C | 25°C 


Tstg Storage and Junction Temperature Range — —_ to 150 < 
T, — 65 to 125 °C 


= Me Maximum Temperature for Soldering during 15s | 0—(atssti‘ilt 


THERMAL RESISTANCE 

7 
Junction ead 
July 1989 1/4 


ec Sf SS 


TMMBAT 47/TMMBAT 48 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Symbol Test Conditions 
V (BR) T, = 25°C IR = 10NA TMMBAT47 
he = 25°C In = 25nA TMMBAT48 


SESE mk = 25°C noms 
/T,=25°C ssp =10MAsid a 


T, = 25°C Ip = 150mA 


T, = 25°C l- = 300mA 
T, = 25°C le = 50mMA TMMBAT48 


T, = 25°C I—F = 200mA 


T, = 25°C lp = 500mA 


Al Types 
= [T,=60C  ~—s | 
Tce = 60°C 


T, = 25°C Vr =20V 


T, = 25°C Vr =10V TMMBAT48 


T, = 25°C Va =0V f = 1MHz 
T, = 25°C VR =1V 


*Pulse test: tp<300us 5<2% 
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Fig.4 - Forward current versus 
forward voltage at different 
temperatures (typical values) . 


es ee. 
a hey 
ae ae A 


| 


90 % confidence 
VR =20V 


: 
ati’ 
PUL 

SUIT 


ui 
J 


Fig.3 - Reverse current versus 
junction temperature. 
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Fig.2 — Forward current versus 
forward voltage (typical values) . 


Sa 
a a a a ee pe 
ae 
el 
SO, aac Ta MOE 
A} _} _} _+_+____j50¢J 
Fa a ae Be ae ee 
Eee 
oe 
ec Gs roe oe ee 
Fz aC 
et 
See a a a es 
Fae ce ae La (el 


+ 
= 
= 
> 
rs 
“J 
4 
= 
= 
18) 
> 
+ 
> 
0 


Va (WV) 


Fig.4 — Reverse current versus 
continuous reverse voltage 
(typical values). 
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Fig.5 — Capacitance C versus 
reverse applied voltage Vp 
(typical values) . 
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SMALL SIGNAL SCHOTTKY DIODE 


DESCRIPTION 


General purpose metal to silicon diode featuring ve- 
ry low turn-on voltage and fast switching. ie 


This device has integrated protection against exces- (Glass) 
sive voltage such as electrostatic discharges. 


ABSOLUTE RATINGS (limiting values) 


Symbol | ———sCiParameter = Cs| Sate ~—|snit| 
fee Bese Peak Reverse Voltage a ee ee 
Forward Continuous Current T,; = 70°C /—__ 800} mA 


ala Repetitive Peak Forward Current tp =1s 3 
oe < 0.5 


Surge non Repetitive Forward Current ftp =10ms | = 10ms 


mat Storage and Junction Temperature Range - 0 to 150 a 
- ee to 125 ea 


a Maximum Temperature for Soldering during 15 s 


THERMAL RESISTANCE 


Symbol Parameter | Value | unit _| 
Junction-leads 


ELECTRICAL CHARACTERISTICS 
STATIC CHARACTERISTICS 


Test Conditions 
Vr = 80V 


le =10mA 
lf = 100mA 
lr =1A 


DYNAMIC CHARACTERISTICS 


[symbol | Test Conditions | Min. | Typ. | Max. | Unit 
C | T,=25°C f= 1MHz eee 
Vessyvo 8 


*Pulse test: tp<300us 5< 2%. 
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Fig.2 - Forward current versus 
forward voltage at high level 
(typical values) . 
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Fig.4 - Forward current versus 


forward voltage at low level 


(typical values) . 
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Fig.6 — Surge non repetitive 


Fig.5 - Capacitance C versus 
reverse applied voltage VR 


forward current for a rectangular 


pulse with t ¢ 10 ms. 


(typical values) . 
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current versus number of cycles. 
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DICE 


MANUFACTURING FLOW 


POWER SCHOTTKY AND RECTIFIERS 


WAFER MANUFACTURING 
(diffusion, metallization) 


CHARACTERIZATION 
VISUAL INSPECTION 


DELIVERY FORM CODE 
100% ELECTRICAL TEST 
WAFER * 
(\ measured, defective items inked | A 
(non scribed) 
SCRIBING 
WAFER * 
4 cut, measured, defective items inked, 
chips on self adhesive plastic foil 
WAFER 
4 cut, measured, defective items inked, AB 
chips on standard essec ring 
Q QA INSPECTION * PREFERRED DELIVERY FORM 


Se. 


The chips are 100% tested or guaranteed with minimum yield. 

The final quality control is done through sampling for all the batches. 
The MIL STD 105D Standard defines the way of sampling. 
AQL/Sampling guaranteed on 01/01/90 : 


SUBGROUP SAMPLING AQL PARAMETERS 
LEVEL 


VISUAL (Mechanical dim. + General appearance) | ont es | a1 9008 
STATIC PARAMETERS AT 26°C (Vr / I) ee se 


: 1/19 
iy eS TioMeso ————_ 


DELIVERY FORMS 


WAFER (A code) 
UNSCRIBED 
WAFER 


POLYSTYRENE BOX 
PLASTIC FOIL 


CARDBOARD 


CARDBOARD 


SAWED WAFER (B code) 


SCRIBED 
WAFER 


3 g——— | RACING WAFER 
ee RE 


SCRIBED WAFER 
ON SELF ADHESIVE 
PLASTIC FOIL 


STIFF 
CARDBOARD 


SAWED WAFER (AB code) 
SCRIBED 
WAFER 


oe a TRACING WAFER 


ESSEC RING 
SCRIBED WAFER 
ON STANDARD 
ESSEC RING 


RING CARDBOARD 


2/19 - 
TT A STS 


o 


MANUFACTURING FLOW 


SANDWICH : RECTIFIERS < 3A 


WAFER MANUFACTURING 
(diffusion, metallization) 


CHARACTERIZATION 
VISUAL INSPECTION 


ASSEMBLY SANDWICH 


100% ELECTRICAL TEST DEEIVERY-EORM oo 


SANDWICH 
delivered in tube 
SANDWICH E 
delivered in compartment box 
SANDWICH 
delivered in strip 


ii 1 i | | | 


QA INSPECTION 


fy, SGS-THOMSON ————————— 
JF CROELECTRONICS — 


DELIVERY FORMS 


SANDWICH IN TUBE (D code) 


RUBBER PLUG 


TUBE 


VU SW 


PAPER 


COMPARTMENTED 
TEAY 


a ee ee ee 
CaS a a a eS ee 
ee 
Pou a ee 


4/19 : 
i 


RECTIFIERS 


HIGH VOLTAGE PLANAR TECHNOLOGY 


POLYIMIDE METALLIZATION JBY2339... 
POLYIMIDE 
JIN... 
N Epitaxial 
METALLIZATION —___/ 
MESA TECHNOLOGY 
GLASS METALLIZATION JBYT... 
JR2A... 
N Epitaxial 
METALLIZATION ——__7 
LOW VOLTAGE PLANAR TECHNOLOGY 
POLYIMIDE METALLIZATION JBYT... 
POLYIMIDE 
JBYW... 
JBY... 
N Epitaxial ~ 
METALLIZATION —___/ 
ky7 SGS-THOM es Se 
Sf | SES THOMSON 


889 


RECTIFIERS 


HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 


GLASS ALUMINIUM 
ud 


Stop 
channel 


Epitaxial 
layer 


Epitaxial 
Substrate 


SCHOTTKY BARRIER TECHNOLOGY 


ALUMINIUM 
SiO2 
| 
| QE lll 
SEEN Kl 


Epitaxial 
SUBSTRAT N++ (As) 


TiINiAu > 


MESA TECHNOLOGY 


GLASS aera de 


METALLIZATION ——_/ 


ey OmMSO 
aa Sf | 56S THOMSON 


UTA... 
JTB... 


JTPS... 


JSBYW... 
JBYT... 


RECTIFIERS 
HIGH VOLTAGE STANDARD PLANAR TECHNOLOGY 


lFSM DICE 


D 
um 
400 2.06 
600 1.45 1.70 
800 


tp=10ms 


J1N1188-40 
J1N3768-60 
J1N3768-80 
* Preferred 


PLANAR HIGH VOLTAGE 
TECHNO. STANDARD 


MIN QT Preferred : 2WAFERS d 

Not Preferred : 10 WAFERS a 
White area : anode 
Square die 

EXAMPLE : 

J BY239 - 40 - 10 
JUNCTION 23), DELIVERY FORM 
TYPE pt METALLIZATION 


VOLTAGE : 400V 


AVAILABLE METALLIZATION 


FRONT SIDE BACK SIDE 


Al/ Ni/ Au Ti/ Ni/ Au 
soe ee Ti/ Ni/ Au 


‘ 7/19 
Ky GS THOMSON om 


RECTIFIERS 


HIGH VOLTAGE FAST MESA TECHNOLOGY 
trr conditions (IF=1A, VR=30V, dir/dt=-15 A/us) 


TYPE IF(av) | VRRM Ee 
| Tj=25°C Thick. == Metal. 
max 
(A) | (V) (ns) | (um) | (mm) ‘(otny 

te i 
JBY233-20 
JBY233-40 100 1.5 20 150 400 2.8 1.9 |10*&2 
JBY233-60 
JESM765-20 
JESM765-40 10 120 1.4 10 20 300 400 2.8 1.9 |10*&2 
JESM765-60 
JESM765-80 
JBYX62-20 
JBYX62-40 12 150 1.4 12 25 200 400 3.3 2.2 |2*&10 
JBYX62-60 
JBYX64-20 
JBYX64-40 30 2* & 10 
JBYX64-60 
JESM244-20 
JESM244-40 
JESM244-60 


* Preferred 


TECHNO. 


MAX QTY PER WAFER 
1034 


White area : anode 


816 Square die 
635 
. . 290 
. . 160 eee ae 
Preferred : 2 WAFERS ener eae 
bes es Not Preferred : 10 WAFERS x 
EXAMPLE : 
J BYT71 - 20 -10 B 
JUNCTION eal L DELIVERY FORM 
TYPE VOLTAGE : 200V METALLIZATION 


AVAILABLE METALLIZATION 


ret. | FRONT SIDE BACK SIDE 
ere AU/Ni7 A TiN AU 
Bs te el ee 


BI i SGS-THOMSON 
JF MICROELECTROMICS 


Ti/ Ni/ Au 


RECTIFIERS 


LOW VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr=35ns conditions (IF=1A, VR=30V, diF/dt=-50 A/us) 


JBYW100-10 
JBYW100-15 
JBYW100-20 


JBYW98-10 
JBYW98-15 
JBYW98-20 


HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr=55ns_ conditions (IF=1A, VR=30V, diF/dt=-15 A/us) 


JBYT03-40 


TECHNO. PLANAR 


Px | | xo 


MAX QTY PER WAFER 


3419 
2587 
1644 


(p) : Preferred 


D 


White area : anode 
EXAMPLE : Square die 


J BYW100 - 10 - 10 


JUNCTION a | DELIVERY FORM 
TYPE G 


VOLTAGE : 100V METALLIZATION 


AVAILABLE METALLIZATION 


FRONT SIDE BACK SIDE 
Al Ti/ Ni/ Au 


: 9/19 
AY, BScecvesies = 


RECTIFIERS 


LOW VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr=35ns_ conditions (lF=1A, VR=30V, dir/dt=-50 A/us) 


TYPE IF(AV) VRRM DICE 
j ick. 4) Metal. 
(mm) 


JSBYW1 00- 15 150 70 0.85 1.5 10 1.3max| 1.7 
JSBYW100-20 200 

JSBYW98-1 5 3 150 70 3 10 1.3 max 
JSBYW98-20 200 


HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr=55ns_ conditions (IlF=1A, Va=30V, dlr/dt=-15 A/us) 


TYPE IF(AV) VRRM 
j= Tj=25°C 
max 
(UA) 


JSBYT01-20 200 
JSBYT01-30 300 
JSBYT01-40 400 


JSBYT03-20 200 
JSBYT03-30 3 300 
JSBYT03-40 400 
— ™ 


DE ecunet oD MESA GLASS 
echnolo 
Dimension. 0.65 - 1.25 


PACKAGING 0.65 - 1.25 
E = Chip carrier 50 “© 1.7-2.3 
D = Tube 45 
EXAMPLE : 


Ex 


BYWi00 - 1 D 
nice rT [ a a DELIVERY FORM 
VOLTAGE : 100V METALLIZATION 


AVAILABLE METALLIZATION 


a SIDE aan SIDE 


10/19 : 
<n = rare thoes 


RECTIFIERS 


LOW VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr conditions (IF=1A, VR=30V, dlF/dt=-50 A/us) 


lFsm 


tp=10ms| Tj=100°C | Tj=25°C 


max 
(A) (UA) | (Ns) oe . ena 


JBYW29-10 100 
JBYW29-15 150 0.85 5 10 pa 8 10*&2 
JBYW29-20 200 
JBYW80-10 100 
JBYW80-15 7 150 100 0.85 7 10 35 400 2.4 2.02 | 10*&2 
JBYW80-20 200 ; 

: {=| 


JBYW81-10 
10* &2 


JBYW92-10 
JBYW92-15 
JBYW92-20 


JBYW78-10 
JBYW78-15 
JBYW78-20 


* Preferred 


TECHNO. LOW VOLTAGE PLANAR 


MAX QTY PER WAFER 
1318 


1104 White area : anode 
983 Square die 
336 
144 
MIN QTY Preferred : 2 WAFERS 
Not Preferred : 10 WAFERS 
D 
EXAMPLE : 
J BYW29 - 10-10 B 
JUNCTION =a LL DELIVERY FORM 
TYPE VOLTAGE : 100V METALLIZATION 


AVAILABLE METALLIZATION 


| Ref. FRONT SIDE BACK SIDE 
es 2 Al/ Ni/ Au Ti/ Ni/ Au 
ee SO tet alll en Ti/ Ni AU 


: 11/19 
ITT] SES OMSON tee 


RECTIFIERS 
LOW VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 


trr=35ns conditions (IF=1A, VR=S0V, dlir/dt=-50 A/us) 2x 8A 
DICE 


TYPE IF(Av) | VRRM 
Thick. |___—Dim. | Meetal. 
D1xD2 | d1xd2 
FS (V) (um) | (mm) | (mm) 


JBYW51-10 100 
JBYW51-15 150 100 | 0.89 15 400 | 2.8x4.0 | 2.42x1.67 | 10* & 2 
JBYW51-20 200 


* Preferred 


lFSM 


tp=10ms 


HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr=75ns conditions (IF=1A, VR=30V, dIr/dt=-15 A/us) 
DICE 


TYPE IF(Av) | VrRRM 
Thick. | Dim. ss Metal. 
snes reer 
Fy (V) (um) | (mm) | (mm) 


JBYT16-20 200 
JBYT16-30 300 100 1.4 15 400 3.2x4.8 | 1.73x1.23 | 10* & 2 
JBYT16-40 400 


l-Fsm 


Tj=25°C 
max 


tp=10ms 


* Preferred 


| TECHNO. | LOW VOLTAGE PLANAR 


MAX QTY PER WAFER 


558 
406 


Preferred : 2 WAFERS 
kee Not Preferred : 10 WAFERS 


d2 d2 


White area : anode 


EXAMPLE : 


J BYW51 - 10 - 10 


JUNCTION ae 
TYPE 


AVAILABLE METALLIZATION 


B 
& DELIVERY FORM 


VOLTAGE : 100V METALLIZATION 


[Re FRONT SIDE BACK SIDE 
a a Al/ Ni/ Au Ti/Ni/ Au 
EE aan T/Ni/ Au 


12/19 3 
————— Ikyg 3&8 THOMSON 


RECTIFIERS 


HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr conditions (IF=1A, VR=30V, dir/dt=-15 A/us) 


Tj=25°C == 
max 


JBYT60-40 
* Preferred 


TECHNO. LOW VOLTAGE PLANAR 


MAX QTY PER WAFER 


823 


583 White area : anode 
336 Square die 
144 
MIN QTY Preferred : 2WAFERS 
Q Not Preferred : 10 WAFERS 


hae eed! 


D 
EXAMPLE : 
BYTO8 20 - 10 B 
ena | DELIVERY FORM 
TYPE VOLTAGE : 200V METALLIZATION 


AVAILABLE METALLIZATION 
a FRONT SIDE BACK SIDE 
a Sa AI/Ni/ Au Ti/ Ni/ Au 
ae ee eee eee, Ti/ Ni/ Au 
Gy, SGS-THOMSON pe 
JA CROELECTRONICS ae 


RECTIFIERS 


HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
trr conditions (IF=1A, VR=30V, dlF/dt=-15 A/us) 


TYPE IF(av) | Varm even te | Ice 
j= Tj=25°C Thick. == Metal. 
max 
(A) | (V) (uA) | (ns) | (um) ek na 


yeyrereo | 12 | 1000 | 75} 112 }_s_is6 | aep_{_26 | 198 1a. 


jsrrs0s00 | 30 | 1000 | 200 | 19 | 30 | 100 | 165 | 280 | 40 | 316 10* &2 


uByT60-100 | 60 | 1000 | 400 | 19 | 60 | 100 | 170| 280 | 53 | 446 |10"a2 


= “Prefered 


MIN QTY PER WAFER 


816 
390 White area : anode 
217 Square die 


Preferred : 2 WAFERS 
phe Not Preferred : 10 WAFERS 


EXAMPLE : 


J BYT12_ - ») - 10 


JUNCTION Ms DELIVERY FORM 


TYPE a 1000V METALLIZATION 


AVAILABLE METALLIZATION 
| Ret. FRONT SIDE BACK SIDE 
aa Al/ Ni/ Au Ti/ Ni/ Au 
ee ae a. || Ti/ Ni/ Au 


a __+—=s—s—s—=—= O77 SGS-THOMSON 
sa JZ MICROELECTRONICS 


RECTIFIERS 


HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 
TURBOSWITCH “A” 


Varo = 600V trr 
DICE 


TYPE AV) 
Thick. Metal. 
D d 
A) (um) | (mm) | (mm) 
J 


tacos | 2 | ep | TaD | te | te | TaD | 260 | 19 | 10 | 


45ns 


(1) 
lF( 
( 


ew 


10 


stages | 20 | 5 | 2 | 6 | oo | 25 | 280 | 37 | 28 
jstazoos, =| 0] 15 | oo | 8 | os | 90 | 280 | 44 | 35 | 
JTAcoos | 0 E60. | 6 | 380 | 20 | 59 | 50 | 


1) IF = 0.5A, Ip = 1A, IRR = 0.25A 

2) lr = 1A ,dir/td = -50 A/us, Vr = 30 V 
3) diF/dt = 8 times IF(av) A/us, Vr = 400 V 
4) IR @ 80 % of Vrarm 

TBD = To Be Defined 


( 
( 
( 
( 


TECHNO. HIGH VOLTAGE PLANAR 


— 
Ed 


MAX QTY 
PER WAFER 
2650 
1802 
1344 
816 
657 
460 
308 
175 


EXAMPLE : 


d 
D 


White area : anode 
Square die 


J TA 12 06 - 10 A 
junction — |_ DELIVERY FORM 
TURBOSWITCH METALLIZATION 
“A” SERIES 


AMP VOLTAGE : 600V 


AVAILABLE METALLIZATION 


Ti/Ni/ Au 


: 15/19 
Ky prea tibeati yt - 


RECTIFIERS 


HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 


TURBOSWITCH “B” 
Varo = 600V irr (1) 65ns 


1) 
TYPE IF(AV) 
(A) 


JTB106 


280 
280 | 28 10 
| 30 | 

45 | 

| 90 | 


30 
45 


JTB2006 20 
JTB3006 30 
TB6006 


| 8 | 13 
JTB1206 
| 20 | 13 | 
30. “It ai 
| eo | 13 | 


1) IF = 0.5A, Ip = 1A, IRR = 0.25A 

2) Ip = 1A ,dlr/td = -50 A/us, VR = 30 V 
3) diF/dt = 8 times IF(av) A/us, Vr = 400 V 
4) IR @ 80 % of Varo 

TBD = To Be Defined 


‘2 
xe 


MAX QTY 
PER WAFER 


2650 
1802 
1344 
816 
657 
460 
308 


( 
( 
( 
( 


175 White area : anode 
MIN QTY 2 WAFERS Square die 
EXAMPLE : 
J TB 12 06 - 10 A 
JUNCTION _| a DELIVERY FORM 
TURBOSWITCH METALLIZATION 
“B” SERIES 
AMP VOLTAGE : 600V 


AVAILABLE METALLIZATION 


FRONT SIDE BACK SIDE 
Ti/Ni/ Au 


16/19 : 
—~—___— kyg 3GS THOMSON 


RECTIFIERS 


HIGH VOLTAGE ULTRA FAST PLANAR TECHNOLOGY 


TURBOSWITCH A 
Varo = 1200V trr (1) 65ns 


JTAZ12 2 TBD TBD 

ee 
sTasi2_ | 8 ae ae 
Taig | 2 a eee 
ytatsi2, | ts | 9 | 5 | 
mazsi2_ | | te | 25 | 8 
jsTaasi2 | 45 | 185 | 45 | 12 


) IF = 0.5A, Ip = 1A, inn = 0.25A 
2) Ip = 1A ,dlF/td = 50 A/us, VR = 30 V 
3) dl-/dt = 8 times IF(av) A/us, VR = 400 V 
4) IR @ 80 % of Vrru 
TBD = To Be Defined 


( 
( 
( 
( 


TECHNO. HIGH VOLTAGE PLANAR 


MAX QTY 
PER WAFER 


2650 

1802 

1344 
816 
657 
460 
308 
175 


: : White area : anode 
MIN QTY 2 WAFERS Square die 


EXAMPLE : 


JUNCTION oat 4 | DELIVERY FORM 
TURBOSWITCH METALLIZATION 
“A” SERIES 
VOLTAGE : 1200V 


AVAILABLE METALLIZATION 


FRONT SIDE BACK SIDE 
10 TUN / Au 


kyy SGS-THomson ———__ wre 


>» MICROELECTRONICS 
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RECTIFIERS 
POWER SCHOTTKY 


ry “ (1m) (cern) (ran) 


JTPS320 

JTPS330 

JTPS340 

JTPS620 

JTPS630 : 2x250 
JTPS640 

JTPS735 7.5 35 0.57 7.5 

JTPS745 45 

JTPS1535C 2x7.5 | 35 0.57 7.5 ot foal 
JTPS1545C 45 

JTPS1035 10 35 150 0.57 10 100 280 2.4 2.1 10 500 
JTPS1045 45 

JTPS2035C 2x10 | 35 150 0.57 10 100 280 2.4 2.1 10 2x500 
JTPS2045C 45 


SINGLE CHIP : 


TECHNO. SCHOTTKY 


White area : anode 


MAX QTY 
PER WAFER 


3404 
1670 
1634 DUAL CHIP : 
794 
1132 
547 


White area : anode 


EXAMPLE : 
J TPS 10 - - 10 B 
sunction — | | DELIVERY FORM 
AMP 
TYPE mi METALLIZATION 


AVAILABLE METALLIZATION 


[Re FRONT SIDE BACK SIDE 
ie A ee TIN Au 


18/19 ; 
IT GS" THOMSON 


RECTIFIERS 
POWER SCHOTTKY 


TYPE __|!F(av)/ VR DICE 
bp | d 
(A) | (V) (um) | (mm)| (mm) 


JTPS1545 45 
JTPS3045C 45 
RAO a al il 
JTPS3045 45 
el A 
JTPS6045C 45 
fee [eet elo [=o oe 
JTPS6045 45 
pee ela [elem eee | lo 
s1Ps8048 45 
juTPsto100 | to | 100 | 200 | o70| 10 | 150 | 20 | 29 | 26 | 10 | 500 | 
ae 40 [100 | 700 | oes | 40 | 400 | 2 280 | 53 4.9 10 | 5x500 


(1) : Special layout : consult us. 


SINGLE CHIP : 
TECHNO. SCHOTTKY 


White area : anode 
PACKAGING] A | AB | B Square dl 


DUAL CHIP : 


uneny 


White area : anode 


EXAMPLE : 


30 - - 10 


B 
le DELIVERY FORM 


J 
sh 


TYPE 


JUNCTION 


Wes 
: 
” 
= 


ke 35V METALLIZATION 


AVAILABLE METALLIZATION 


| Ret. | FRONT SIDE BACK SIDE 
es | ae ee ee Ti/Ni/ Au 
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APPLICATION NOTE 


SERIES OPERATION OF FAST RECTIFIERS 


The use of several rectifiers connected in series 
is necessary to obtain voltage ratings beyond the 
capabilities of single diodes and also when some 
special requirement, such as very loW switching 
losses, requires the implementation of several 
low voltage ultra fast diodes. 


Rectifiers connected in series tend to unequally 
share the voltage across the string in blocking 
conditions because of the variations in reverse 
characteristics : leakage currents and turn-off 
switching parameters. 


To ensure that each diode operates within its 
voltage rating, it is generally necessary to add a 
voltage sharing network. 


This paper gives the rules of calculation of this 
auxiliary network and shows how this circuit 
could be optimized reduction of power 
dissipation and cost. 


| - STEADY STATE VOLTAGE SHARING : 


The difference in blocking characteristics results 
in unequal steady state voltage (fig.1). 


Figure 1: Dispersion of diodes reverse 
characteristics. The reverse current 
through the string D1, D2, ....Dn is 
IR and the voltages across the 
diodes are respectively V1,V2;....Vn. 


AN443/0691 


B. Rivet 


In order to equalize the voltage, a resistor is 
connected across each diode (Fig.2). 


Figure 2: Use of shunt resistors for steady 
state voltage sharing. 


1) Calculation of sharing resistors : 


The calculation of these resistances is based on 
the worst case situation. 

The maximum imbalance in blocking voltage 
when n diodes are connected in series occurs 
when (n-1) diodes have the maximum leakage 
current and one diode D1 has the lowest 
possible leakage current. 

In this case D1 will support the highest voltage 
V1, and this tendency is aggravated by the 
assumption that the corresponding resistor R1 is 
at the upper limit of its tolerance (a), while all the 
others are at the lowest limit so, 


R1 = R(1+a) 
R2 =R3 =....Rn=R 


In order to calculate the current in the string we 
approximate the reverse characteristic with a 
straight line. We define the slope by the 
coefficient k according to fig.3. 
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APPLICATION NOTE 


Figure 3: Reverse characteristic model of a fast 
rectifier. 


Va(i—k) 
IR+ IRM (T).[k+ Vani sry Sara 


With k = 0.8 


The leakage current IRM of diodes D2 ... Dn 
under the blocking voltage V2... Vnis : 
asf wie Va (-’) 
IRe= 1R3=.../Rn= IRM [k+ VaRit ] 


where IRM is the maximum leakage current at 
VRRM (maximum voltage specified for this 
diode) and at the operating junction temperature. 
For D1 the maximum reverse current at 
Vrrn Is : 

IRM- A IR 


In these conditions the leakage current of diode 
D1 is: 
Vi(i— k) 


VRRM 


IR1 = UAM—A IR) (K+ 


Taking into account all these parameters, the 
voltage Vi across the diode D1 is given by the 
relation : 
Vu (1+a)(VRAM +(1-kK) AM A)+k(n-1)(1+a)AlR RVRRM 
'='Rigy n(—K)(1+a)+ Varo (n+a)—RAlR (1-K(1+a)(n-1) 
(1) 


The resistance R must be chosen to limit the 
voltage V1 under the maximum value Vrrm 
specified for this rectifier. Thus : 
Re VRRM (VRRM (n+a)-Ve (1+€)) 
AlR VRRM (1+a)(n-1)- Sop eae VM 


For today’s fast rectifiers we can use k=0.8. 


2) IRM evaluation 


Inm is the maximum leakage current at the 
maximum reverse voltage Varm. This current 
depends on the junction temperature (Fig.4). 


Generally, the manufacturer specifies a 
maximum value Irm at Varo at Tj=100°C, in the 
data sheet. 


When we know the operating junction 
temperature (Tj), it is possible to calculate IRm by 
using the following relation : 


IRM(Tj) = IRM(100°C) exp[-0.054(100-T))] 


Figure 4: Reverse leakage current versus 
junction temperature. 
Example : 
BYT 261-1000 (typical value) 


20 30 40 50 6O 70 80 90 100110120130140150 
Tj(oC) 


3) A IR estimation 


In fact A IR is the sum of A IRi and A Ire 


- A IR1 is due to the leakage current dispersion 
of the rectifiers in the same conditions of 
voltage and temperature. 
For the fast rectifiers available today on the 
market the dispersion of the reverse current at 
Vr = Varo and Tj = 100°C is about : 

A IR1 = 0.6 IRM 


This dispersion varies from one batch to another. 


- A Ire is due to the difference between the 
junction temperatures of each device (AT}). 
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Figure 5: The variation Alr is the dispersion of 
IR at max operation junction 
temperature (Alrn1) plus the 


variation due to Tj (Alr2) 


D2,D3,...Dn 


The junction temperature is given by the thermal 
resistance junction to ambient Rth (j-a) and the 
power dissipation due to the conduction losses 
(PC) and the switching losses (PS). 


PC is linked to the forward voltage (Vr) and PS 
is linked to the reverse recovery charge (Qrr). 
So the variation of the junction temperature is : 


ATj=ARth (PC+PS)+Rth Gere tps) 


where AVr is the dispersion of the forward 
voltage and Qrr the dispersion of the reverse 
recovery charge. 


For series operation, it is recommended to use 
pieces coming from the same lot, so the 
dispersion on the parameters Vr, Qrr and Rth is 
minimized; 

In most cases the evaluation of ATj is difficult 


but, from experience, it is generally lower than 
10°C. 


We propose to take a safety margin and to use : 
Alr = 0.85 IRmM 


4) Simplified formula 


The relation (2) is often used by using the 
following approximations 


kK = 1 : supposing the reverse current Irm 
constant, whatever the blocking voltage across 
the diode. 


a = 0 : Neglecting the effect of the tolerance of 


resistors. thus : 


APPLICATION NOTE 


n VrRRu— Vu 
(n-1)A IR 


As for the Alm the worst case is taken into 
account. 


AlR = IR with IR = IR max at Tj max specified 
(100°C) 
acl VRRM— Vm 
(n-1) IR 


This formula is “pessimistic” and induces a low 
resistance and then a high power dissipation. 


5) Example 


- Given 

Maximum blocking voltage : Vm = 2500V 
Part number used : BYT12PI-1000 
Power dissipation per diode : P = 7W 
Case temperature : Tcase = 52°C 


- Rectifier specification : 
Varro = 1000V 

IR (Max at Tj=100°C) 
Rth j-c = 4°C/W 


- Problem : 


= 2.5mA 


Calculation of sharing resistors for 3 diodes in 
series. 


- Solutions : 
a) Simplified method : 
Re n VRRM— Vu 
(n-1) IR 

With n=3 

VrRRM = 1000V 

Vu = 2500V 

IR =2.5mA 
Thus Rmin = 100 kOhms 


Power dissipation per resistor 
duty cycle 6 = .5) 


: 3.45 W! (with 


b) Calculation with relation (2) : 
Re VRRM (VRA)M (1a)-Ve (1+€)) 
AIR VRRM (1+a)(n-1)—/Ru (1-kK)(1+a)(nVRRM —-VM) 

General data for fast rectifiers : 
AlR = 0.85 IRM 

k= 0.8 

Intermediate calculations : 

Tj = P.Rth j-c + Tcase = 80°C 


THOMSON ————_____*” 
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IRM = IRm(80°C) 
= IRm(100°C) exp[-0.0054(100-80)] 
=0.85mA 
AIRM = 0.72mA 
Assuming we use resistors with 5% of tolerance, 
then a = .10 
Let: Rmin = 220 kOhms 


Power dissipation per resistor=1.58W(with 5=.5) 


6) Question : is it possible to remove the sharing 


resistors ? 


With the relation (1) we can find the value of V1 
when the value of R tends to be infinite. Then 
we calculate the condition to have 


V1 < VRRM 
Solving we find 
AIR _ _(-K (n VaRM— VM) 


IRM VARM (1-1) 
In the previous example this condition should be 
AIR _ go, 
IRM 


lt is obvious that this condition is generally very 
difficult to meet without hard selection. 


Il - TRANSIENT VOLTAGE SHARING 


1) The problem 


When a diode is switched from the forward 
conduction to the reverse blocking state, a 
reverse current flows through the device during 
the reverse recovery time trr. 


After this delay all the charges (minority carriers) 
stored in the junction are eliminated and the 
diode turns off. The time integral of the reverse 
recovery current is called reverse recovery 
charge (Qrr). 


Fig.6 defines the reverse recovery parameters. 
When a string of n diodes in series switches off, 
the diode which has the lowest recovery charge 
turns off first and supports an important 
proportion of the total voltage VM. Its maximum 
reverse voltage Vrrm could be reached or 
exceeded. 


Figure 6: Reverse recovery current waveform. 


dIF/dt 


Voltage sharing during the reverse recovery 
phase is achieved by using a shunt capacitor 
string connected across the diodes (Fig.7). 


Figure 7: Use of shunt capacitors for 
transient voltage sharing. 


2) Calculation of sharing capacitors 


The calculation of capacitance C is also based 
on the worst case situation. 


We assume that (n-1) diodes D2, D3 ... Dn with 
a reverse recovery charge Qrr + AQar, and one 
diode D1 with lowest value Qrr. 


We suppose also that the corresponding 
capacitor C1 is at the lowest limit of tolerance (a) 
while the others are at the upper limit 
So: Ci=C 

C2 = C3 =... = Cn = C(1+a) 
When all the stored charges of diode D1 have 
been evacuated, the charge remaining in the 
other diodes is A Qrr. 
At this time the voltage across D1 is V1 and the 
voltage across the other diodes of the string is : 


47 
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Vu—-V4 


Vo = V3=...Vn= (mA) 


So these diodes can be assimilated to a 
Capacitor 
AQRR  AQRR(n-1) 


aaa as PRET 


Figure 8: Equivalent diagram when D1 
switches off. Diodes D2, D3, ....Dn 
are equivalent to a capacitor 

CD = AQrr(n-1) / (VM-V1) 


c(t +a) | (1 +a) | 


V2 V3 


In these conditions the voltage across D1 is : 
V AQRR (n-1) + C Vy (1+a) 
am C (n+a) 


In order to limit the voltage across D1 under the 


specified value Varo we calculate C by solving 
thus : Vi< Vrrm 


(n-1)AQRR 
> (nea) VRRM—VM (1+a) 


3) QRR and AQRR consideration 

For a given diode the reverse recovery charge 
QRR is a function of the circuit commutation 
conditions such as the magnitude of forward 
current (IF), the rate of decay of this current 
(dIF/dt) and the junction temperature. 


Typical values of QRR are given in the data 
sheet of each part number (Fig.9). 


APPLICATION NOTE 


Figure 9: Example of reverse recovery charge 
specification. (case of BYW 51) 


QRR(nC) IF*IF (av) 


90% CONFIDENCE Tj#1250C He 


50 100 200 
dIF/dt(A/us) 


50 QRR,IRMITs]/QRR,IRMIT}=1250C] 


For fast rectifiers coming from the same lot the 
dispersion of this parameter is low and we can 
use, with a good safety margin : 


AQRR = .30 QRR 


4) ls it possible to remove the equalizing capaci- 


tor? 


In the blocking state, diodes have a junction 
capacitance. For a given diode this capacitance 
decreases with an increase in the applied 
reverse voltage according to Fig.10. 


5/7 
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APPLICATION NOTE 


Figure 10 : Junction capacitance versus reverse 
voltage (example : BYT261PIV-1000) 


Fe1Mhz Ty#250C 
PER LEG 


When D1 has evacuated all its stored charge, it 
is equivalent to a capacitor CJ1 and the other 
diodes D2, D3 Dn are equivalent to a 
capacitor which is the sum of the junction 


capacitance CJ2, CJ3 .... CJn and _ the 
capacitance 

C _ AQRR (1-1) 

- Vu -—V4 


Fig.11 shows the equivalent circuit 


Figure 11 : Equivalent diagram when D1 
switches off in case of low QRR : 
The junction capacitances CJ1, CJ2; 
....CJn, play the role of sharing 
capacitors. 


In the worst case CuJ1 is the junction capacitor of 
D1 at the maximum voltage Varo 
Putting 


CJ1 = CJ at VRRM 


We have 
AQRR (n-1)+Vm Cun 


V4= 
1 Cat (n+ 1)+Cun 


Auxiliary capacitors are not necessary if 
V1 < VRRM 


VARM [Cw (n-1)+Cun]-VmM Cun 


or AQRR< = 


Generally, the value of the junction capacitance 
at the operating voltage is very close to the 
value at Varm (CJ1) so we can write 


Cx (n VARM—VM) 


AQRR < Aa 


This condition can be met by using very fast 
rectifiers in applications where the dIF/dt is low 
(like in some resonant converters or flyback 
converters) and consequently low Qar. 


Ill - EQUALIZATION BY TRANSIL DIODES 


TRANSIL diodes are avalanche diodes designed 
for operation in breakdown characteristic and 
they are used as clamping devices in a wide 
field of applications. To limit the voltage across 
the rectifiers of a string below the maximum 
value, TRANSIL diodes can be used according 
to diagram Fig.12. 


Figure 12 : Voltage sharing by TRANSIL diodes. 


TRANSIL operates as a voltage limiter at steady 
state, during the switching phase, and also in 
case of external voltage transients. 


1) Steady state 


In the blocking condition, the TRANSILS 
connected across the diode D1 (which has the 


= lowest reverse current) oper in the br Ww 
BaweR. -Ceeora Vu—VRRM ) operate in the breakdown 
n-1 
6/7 
ee ee wy SGS-THOMSON 
A MICROELECTRONICS 


912 


APPLICATION NOTE 


characteristic. The current through these 
TRANSILS is IR and the power dissipation is : 


VBR.AIR.6 (5 = duty cycle) 


Where Vpr is the maximum breakdown voltage 
of TRANSILS. In general this extra power 
dissipation is lower than in the case of sharing 
by resistors and TRANSILS in axial packages 
can be used. 


2) Switching phase 


When the fastest diodes of the string switches 
off, the TRANSILS across it operate in 
breakdown characteristic, and the reverse 
recovery current of the other diodes flows 
through these TRANSILS. The charge remaining 
in the string at this moment is : 


(n-1) AQRR 


and we can estimate the maximum energy in the 
TRANSILS with 


E < 1/2(n-1) . AQRR . VBR 


This relation does not take into account the 
losses due to the capacitive current through the 
string. 


3) Example 


GIVEN : 
Use of a 3-BYT12PI-1000 for Vu = 2500V 
Operating conditions : 
Tj = 100°C 
di/dt = 20A/us 
F = 25 kHz 
d= .5 
RECTIFIER SPECIFICATION : 
Varo = 1000V 
IRM at Varm = 2.5mA at Tj = 100°C 
Qrr = .ouC (in operating conditions) 


PROBLEM : 

3 TRANSIL diodes are connected in series 
across each rectifier. What is the suitable part 
number ? 


DESIGN STEPS : 
- Ver calculation : 
2500 


VBR min > 3x3 =277V 
VBR max < — = 333V 


- Power dissipation in steady state : 
Pi< IR. VBR max .d 


with IR = .85x2.5=2mA 
Varmax = 330V 
P1<330mW 


- Power dissipation in switching phase : 
P2=E.F<1/2 (n-1) Qrar . Varmax . F 
with AQrarR = .5x .3 = .15uC 
F = 25 kHz andn=3 
then P2 < 1.2W 


- Max total power dissipation P1 + P2 1.530 W 


Solution 1.5 KE series can be used 
(1.5KE300CP) 


CONCLUSION 


When using several fast rectifiers in series it is 
necessary to make sure that no diode will be 
subjected to continuous or transient voltages in 
excess of their ratings. 

In most cases, this is achieved by using sharing 
networks across each diode. It is important to 
optimize this circuit in order to reduce power 
consumption and to save space. 

Parallel resistors can be optimized by using the 
model of the fast recovery diodes reverse 
characteristic proposed in this paper. Then, 
thanks to a good knowledge of the reverse 
current and its variation in the operating 
conditions (possibly by measurement and 
selection), it is possible to implement a resistor 
with a value as high as possible. 

Parallel capacitors also have to be reduced as 
much as possible with the knowledge the 
switching characteristics of the string in the 
actual conditions. The reverse recovery charge 


(QrR) is not always accessible with the 
datasheet and a measurement is_ often 
necessary. 


In certain applications using ultra fast diodes of 
the same lot, where the Qrr, and therefore the 
AQrr are very low, the sharing capacitor can be 
reduced to zero. 

In systems where there is a risk of external 
overvoltages or where there are transient states 
not well known, TRANSIL diodes are a solution 
to the sharing voltage problem insofar as the 
total power dissipation of the TRANSIL string 
remains compatible with the existing packages 
for these devices. 
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SURFACE MOUNT DEVICE SOD6/SOD15 PACKAGING AND 
SOLDERING METHOD 


P. Rault 


PACKAGING : The diodes are pre-orientated and the tape can 
These devices are delivered in standard  >e used directly on automatic pick and place 
embossed 12 & 16 mm tapes and reels equipment. 


E.|.A. 481A ; 
(E.I.A. 481A standards) Picking up is easy thanks to the rectangular 


Thi ani vate handli is full parallelepiped shape. In particular, a vacuum 
ee ae ee eae gees chuck is very efficient due to the flatness of the 
technology for hybrid circuits and printed circuit © UPPer side of the components, thus avoiding air 
boards. leakage. 


Lead frame: copper alloy. 

Top connection: copper alloy. 

Die attach: Soft solder alloy. 
Encapsulation: high performance 
epoxy compound UL-94. 

Lead coating: Sn-Pb plating (10% Pb 
typical). 

Lead bending: suitable with surface 
mounting techniques (wave or re- 
flow) 


Epoxy encapsulation 
compound 


Terminal 


|  soDp6e | 2500—s=*d| 12.442 | 42442 1B KAD 


SOD 15 2500 —— 16.442 22.442 


lop cover 
tickness 0,10 mm (max) 


Embossed 
carrier 


co0ooa00oaga 00 000 


HUUULIU 


Note : Polarized devices have cathode lead oriented towards the perforated side of the film 
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SOLDERING METHODS : 


SOD 6 & SOD 15 devices are suitable for 
mounting on various substrates (thick or thin 
films) and printed circuit boards. 


They are compatible with current soldering 
techniques. 


1) WAVE SOLDERING : 


This method is employed when surface mount 
components are used with conventional 
through-hole components on the same board. 
The through-hole mounting components are 
inserted from the top, and the SMD are attached 
to the under-side, using a suitable adhesive. 


The lower part of the package allows a 
controlled thickness of the glue and ensures 
efficient adhesion. 


The height (2.6 mm) provides a very low "screen 
effect". 


See) 
P 7 “ 7 


Recommendations : 

* The assembly should be pre-heated to 
about 100°C to minimize the thermal shock. 

* The maximum solder temperature is 260°C 
and the exposure time should not exceed 
10 seconds. 

¢- A dual wave process gives the best results. 


Figure 1: Temperature -Time-Profile Double-Wave Soldering (Lead temperature) 


Note : According to CECC Standard Method SMD 50301188 - Oct 89 
2) REFLOW SOLDERING : 


The epoxy resin specially designed for the 
molding of these components is suitable for all 


* vapour phase 
. infrared tunnel 
° pulse-heat 


reflow soldering techniques used today : * CC. 
as SGS-THOMSON 
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According to these methods, components are 
first positioned on the substrate and kept in 
place thanks to the adhesive properties of the 
solder paste applied to the soldering areas 
(footprints). 


The wide surfaces of contact of SOD 6 & SOD 
15 packages ensure a good stability of the 
assembly before reflowing process. 


APPLICATION NOTE 


Recommendations : 


The soldering temperature changes according to 
the method used. Pre-heating up to 100°C is 
required. The temperature during reflow should 
be limited in order to keep the plastic body of the 
device below 260°C. At this temperature, 
exposure time should be less than 10 seconds. 


The vapour phase reflow soldering method 
provides the best control of the temperature and 
gives the most uniform results. 


Figure 2: In Line System with Preheating - Temp.-Time-Profile Vapour-Phase-Soldering 


(Lead Temperature) 


Note : According to CECC Standard Method SMD 50301188 - Oct 89 


3) PROTOTYPES : 


In the laboratory, for low volume, reflow 
soldering using heat-plate can be 
implemented. The immersion method is also a 
possibility. 


Ky ee ae 


Time (s) 


When the complete circuit board is immersed in 
a solder bath, the temperature should not 
exceed 260°C and the soldering cycle should not 
exceed 10 seconds. A forced cooling is then 
recommended. 
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APPLICATION NOTE 


PARALLEL OPERATION OF POWER RECTIFIERS 


INTRODUCTION 


In parallel operation of several diodes, the current 
is not split into equal parts because of differences 
between forward characteristics. 
The current through the rectifier having the lowest 
voltage drop will be higher than the current through 
the other diodes. 


On the other hand the temperature coefficient of 
the forward voltage is negative and therefore this 
unbalanced situation at switching ON can become 
worse up to a Stable equilibrium state. 


The designer has to be sure that at this final state 
the diodes operate below the maximum specified 
limits. 

The aim of this study is to calculate the acceptable 
difference between forward voltage drops of 
diodes to be paralleled in a given application. 


B. Rivet 
1- QUALITATIVE ANALYSIS AND LIMITATIONS 


Let’s assume that we have two diodes D1 and D2 
connected in parallel. 

The forward characteristics of the two diodes at 
Ty1 = Ty2 = 25°C are shown in fig.1. 

The total current It = lF1 + IF2 is not split into equal 
parts. 


The thermal dissipation makes the difference 
Alf = IF1 - IF2 increase. 


Indeed, the current through D1 is higher than 
through D2 so Ty1 > Ty2, and because the forward 
voltage has a negative temperature coefficient, the 
difference AlF increases. 


Fig.1 : Forward characteristics of two diodes D1 and D2 in parallel 


(Al)’ = ley = leo! : 


at Tui = Ty2= 25°C 
With Tyi > Ty2 > 25C : 


AN599/0192 


(AIF)) > A Ie 


D1 at 25°C 
D2 at 25°C 


~~ 
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APPLICATION NOTE 


For a safe and reliable operation it is absolutely 
necessary to remain within the maximum ratings of 
the devices : 


1) Tyi lower than 
temperature 


2) Current through D1 compatible with the 
specified maximum RMS current. 


ll - SIMPLIFIED FORWARD CHARACTERISTIC 
MODEL 


The forward characteristic of a diode may be as- 
similated to a straight line whose equation is : 


the maximum __junction 


Ve = Vro+ rdx Ir (fig.:2) 


Vto and rd act as a function of the temperature. 


Vto has a negative temperature coefficient (& To) 
and rd has a positive temperature coefficient 
(a rd). 


Fig.2 : Forward characteristics model of rectifier 
versus temperature 


rd (T>25°C) 


rd (25°C) 


Vio (T,>25°C) Vio (25°C) 


This model allows to easily calculate the operating 
point (Vr, IF) of each diode and to evaluate the 
power losses due to the conduction. 


Pcond = Vrox IFiawt+ rax le? (RMS) (1) 


In practice the waveforms of current can be 
assimilated to simple forms (rectangular, 
triangular, sinusoidal), so IF(av) and IF(RMs) can be 
expressed with the peak current (Im) and the duty 
cycle (0) (Figure 3) 


Fig.3 : Average and RMS values for different cur- 
rents wave forms 


5T 


IFAW = 8X Iu 


le? (ams) = 5x Im? 


2/7 fy, SGS-THOMSO 
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lil - OPERATING WITH SEVERAL DIODES IN 
PARALLEL 


Taking into consideration the dispersion of both the 
diodes parameters as well as the circuit 
parameters, we can calculate the maximum 
difference between Vr (measured at 25°C and at 
the nominal current specified for the device 

l—- = lF(avy) in order to be sure than no diode will 
operate out of its specification. 


The calculation is based on the worst case 
situation (Figure 4) : we suppose that D1 has the 
lowest Vto and rd and the highest Rthy-c) and 
Tcase. This diode supports the highest current Im 
and operates at the highest junction temperature. 


Fig.4 : Worst configuration of several diodes in 
parallel 


Vro | | | Vio t A Vro 


Rih(J-C)min 


Retn(J-C)max 
Rihiu-c) amb min 


Rin(J-C) amb max 


As afirst step, we have to determine the maximum 
acceptable peak current (Im) through D1 in these 
conditions. 


Ill.1. Thermal limitation : Ii 
The maximun total power dissipation in the diode is 
given by: 
P Tu max - TCASE (max) 
T= Se 
Rtn (j- c) max + Rth (c) * 
The total power dissipation is 


Pt=Pconp + Pcom 


Pconp: conductionlosses §Pconp = p Pt 
Pcom : commutation losses Pcom = (1- p) Pr 


For SCHOTTKY diodes, the commutation losses 
are negligible ( p= 1) 


(*) Case of double diodes. 
Rth(c) : Coupling thermal resistance 


APPLICATION NOTE 


We can write Pconp versus Im for rectangular 
waveform : 
(For the other waveforms see the annex). 


Pconp = Vro (100°C) 8.lu + rd (100°C) 8.Ine 


So 


— Vro 8 + [(Vro .8)* + 4 .Pconp .rd 8] 
lui=—-  _,. ST (2) 
2.1a.9d 
11.2. Rus current limitation : Imo 


If IF(RMs) is the maximum RMS current specified in 
the data sheet, the limit in the case of a rectangular 
waveform will be : 


__ IF(RMS) 
Im2 = V5 
It is obvious that we will take the minimum value of 
Imi and Ime 
11.3. Calculation of A Ve 
* THE DIODES PARAMETERS ARE: 


«TO | Temperature coefficient of Vto 

ord Temperature coefficient of rd 

Vto _ | Threshold voltage at Ty = 25°C 

rd Dynamical resistance at Ty = 25°C and its 
dispersion (rd min, rd max) 


Rth@-c) |Junction to case thermal resistance 
and its dispersion Rthg-c)min , Rthy-c)max). 
TJmax |Max operating junction temperature 


* THE “APPLICATION” PARAMETERS ARE : 


IT Peak current through the diodes and its 
waveform. 

3) Duty cycle 

n Number of diodes 

Tc Case temperature and the dispersion Tc 
min (coldest case) and Tc max (hotest 
case) 

'tmax |Min and max values of the resistances of 


ftmin | wires and various connections. 


By solving electrical and thermal equations 
corresponding to the circuit of the fig.5 in the case 
of rectangular waveform , we find : 


AVery + AVeot AVer3— AVea 


AV, 
F< n 


i Oo 3/7 
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APPLICATION NOTE 


With 


AVeFy = (rt min+ rd min) Iv — (rr max+ rd max) Iv 
AVre = Rth(j-c)max(ATo+ ard. ly). PT 
AVe3 = (atot+ ard. ly) .( Temax— Temin) 
AVra = Rtncj-c)min.(aTo+ ard. ly’). P2 

A = 1+Fith(pe)min[ aTo+ rd. Ivy’ ] 6. /y’ 


Vro 6 Im+rdmin5 Im? 


Py= 
p 
Vro . Iv’ +rdmax . Iy’* 
Po= a a 
p 
hy? = CoM 
MO a4 


11.4. Information about of diodes parameters 


To and org are given for some part numbers in the 
following table : 


BYV255 BYT60P BYW51 
-XXX ~XXX “XXX 


-1.6 10-3 


oi( 42 10° | 43 10° | +16 10° 


* Datasheet gives Vto max (100°C) and rd 
max (100°C) 


with these values we can determine Vto(25°C) and 
rd max (25°C) : 

VtTo (25°C) = VTo max (100°C) - &To x 75 

rd max (25°C) = rd max (100°C) - Org x 75 


* rd min and Rin (-cymin can be calculated by : 


rd min =k. rd max with k = 0.75 


Rth(j-c)min = kK . Rtj(j-cymax with k=0.75 


* We recommande to take Tymax = 110°C to 
increase the safety margin for parallel operation. 


IV - EXAMPLES OF APPLICATION 


IV.1. Example of rectifiers in discret package 


In this example we look for the maximum peak 
current ly versus Vr that can flow in three 
BYV255 (n = 6) connected in parallel. 


The current is rectangular and we consider 3 
different duty cycles (6=0.3 6=0.5 6=0.7). 


As a good estimation, the conduction losses can 
be considered to be 95 % of the total losses 
(d= 0.95 ) 


Application data is 


Tc max = 80°C 
Tc min = 78°C 
op = 0.95 
rt max = 0.5m Q 
rttmin =0.4mQ 


Diodes data is 
From data sheet of BYV255 we get : 


Rth(j-c)max = 0.4°C/W 
Rth(c) = 0.1°C/W 
VtTo max = 0.7 V (at 100°C) 
rd max = 1.35m Ohms (at 100°C) 
IF(RMS) = 150A 


From the recommandations of § 3.4 we can 
calculate : 


Rth(j-c) min = 0.3°C/W 
Vto at 25°C = 0.82 V 
rd max at 25°C= 1.20m Q 
rd min at 25°C =0.9m Q 


Calculations : 
a) Im 
In this example we have to take into account 


‘ Rth(c) because there are two diodes in the package. 


Thus: 


p ( Ty max - Tc max ) 


Pconp = 
Rthg-o + Atha 


Pconpb = 57 W 


The following table gives Imi value for 6 = 0.3 - 0.5 
- 0.7 (according to the relation (2) of page 3) 


_ JFCRMS) 
Im2= V5 


The following table gives the Ime limits for 6 = 0.3 - 
0.5-0.7 
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c) Results 


These two tables show that the Im current is 
imposed by thermal considerations (Im1 < Ime). 


Using formulas (5) - (6) - (7) - (8) we can draw the 


Fig.5 : Peak current It versus A Vr for different 
duty cycles with 3 BY255 in parallel 


Total Current I, (A) 


10 20 30 40 50 60 70 80 90 100 
Delta V, (mV) 


curve Fig.5 It versus AVF for different duty cycles. 
IV.2 Example of double rectifiers 


In this example we consider a BYW51. The two 
diodes in the same package are connected in 
parallel. The current is rectangular with 6 = 0.5. 
The commutation losses are negligible ( p = 1) 


Application data is : 


p = 1 
IT min =0.5mQ 
Tmax =0.5mQ 


Diode data: 
From data sheet of BYW51 we get 
Rthy-c) = 2.5C/W 
Rin) == 0.1C/W 
VTO max = 0.66 V(at 100C) 
rd max = 14 mQ (at 100C) 


Fig.6 shows the total average current versus Tc. 
The flat part of the curves corresponds to the 
l-(RMS) limitation and the other part corresponds to 
the thermal limitation. The calculation is done with 
AVF = 30 mV. 


APPLICATION NOTE 


Fig.6 : lav versus Tc for BYW51 double rectifier in 
parallel operation (6 = 0.5) 


an Total Average Current I,, (A) 


0 
60 65 70 75 80 85 90 95 100105110 115 120 125 
Tease (C) 


V - INFLUENCE OF THE WIRING 
RESISTANCE : rT 


When all diodes are connected through the same 
wiring resistance, the total current is better split 
into the circuitry. 


Fig.7 shows the good influence of the wiring 
resistance when all diodes are connected through 
the same rt (Same conditions as BYV255 
example, with 6 = 0.5) 


Fig.7 : It versus A Vr for different resistances of 
connections. 
(Case of 3 BYV255 with 6 = 0.5) 


0 Total Current 1, (A) 


10 20 30 40 50 60 70 80 90 100 
Delta V- (mV) 


If diodes are connected through very different 
wiring resistance, the current imbalance can be 
important. 


Fig.8 shows rt influence for different values of rt 
tolerance. 


a 0 5/7 
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APPLICATION NOTE 


Fig.8 : It versus A Vr for different wiring resistance 
dispersion. 
(Case of 3 BYV255 with 6 = 0.5) 


Pica Current I, (A) 


10 20 30 40 50 60 70 80 90 100 
Delta V_ (mV) 


Particular care must be taken to connect several 
diodes in parallel. The assembly must be as 
symetrical as possible in order to reduce variation 
of rr from one rectifier to another (see Fig.9). In the 
same way itis necessary to mount the packages 
on a single and efficient heat sink in order to 
reduce the variation of the case temperatures. 


Fig.9 : Assembly of 2 ISOTOP packages : 
(B) configuration provides a better balance of stray 
resistances 


VI - COMMENTS ABOUT AVF 
IN MANUFACTURING 


ViI.1 Double rectifiers (“) (2 diodes in the same 
package) : 

These devices house 2 silicon dice coming from 
the same wafer and the dispersion is low : 


90% of the production offers a AVF lower than 30 
mV. 


VI.2 Rectifiers in separate packages : (or discrete) 


In this case the dispersion is more important and 
when a AVe lower than 100 mV is needed in the 
application, a Screening is necessary. 


Vil - CONCLUSION 


Ultra fast rectifiers and power schottky diodes can 
be easily connected in parallel to provide a reliable 
high current device if a few simple rules are 
applied. 


This paper shows how we can calculate, for a 
given application, the maximum value of the 
forward voltage drop variation (AVF) which 
guarantees that each diode will operate always 
below its maximum ratings. 


This calculation takes into account the dispersion 
of the diode parameters (given by the 
manufacturer) and the electrical and thermal 
characteristics of the circuit. 


Thus, it is possible to know if a special selection in 
term of Ve is needed or if the number of diodes 
connected in parallel is large enough to allow the 
use of standard parts without risk of overcurrent for 
one of the rectifiers. 


(*) BYT261 - BYV255 - BYW51, ... etc 
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APPLICATION NOTE 


ANNEX 
A- TRIANGULAR WAVEFORM 


= 5 to) 2 ) Y2 
Vro(3)+[(Vr0-5) + 4.Pconp. rd. | 


i= (2/3) .1d.8 


= lec ams) V 3 
7 ) 


AVei + AVro+ AVe3 — AVea 


AVF < A 


With 

AVF1= (rrmin+rdmin). Im—( rr max + rd max). In’ 
AVr2 = Rin(pe)max( ATO+ Grad. Iu). PT 

AVer3 = (aT0+ Qrd. Iu). ( Temax— Temin) 

AVe4 = Rin(j-c)min-(&TO+ Ora. Iv’). P2 

A= 1 + Rith(-e)mn[ @To+ Id. Iv’ ]( 872) : In’ 


p,= Vro( 8/2). I+ td min( 8/3) . I 


p 
Po= Vro (8/2). Im’ + ramax (8/3). Im’? 
| + IT- Im i 
ne eg 


B - SINUSOIDAL WAVEFORM 


6 ) 
~2Vr0(—)+[(2 Vo —)* + 2.Pconp 8.1rd ]” 
T TU 


Ina = rd.9d 


Im2= lec RMS).(V2/8) 


AVery + AVeo+ AVe3— AV ea 


AVF < 
, A 


With 
AVF1 = (rrmin+rdmin). Im—(rrmax+ rd max). Iv’ 
AVr2 = Rin(p-e)max( ATO+ Grad. Im). PT 
AVer3 = (aTO0+ Grd. Im) .( Te max—- Tc min) 
AVr4 = Rth(pe) min. (ATO+ GM ra. Im’). P2 
A = 1+ARtncjeymin[ atotrd.Iy’](6/r). In’ 
ae 2 Vro( 8/r). Im+ ramin( 8/3) . Im? 

p 

2 Vr0(8/n) . Im+ tamax (8/3). Iv? 


p 


Po= 


m n—1 
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APPLICATION NOTE 
TV AND MONITORS : 


CHOICE OF DIODE FOR A HORIZONTAL DEFLECTION 


|- INTRODUCTION 


The purpose of this note is to review the operation 
of the basic horizontal deflection circuit, to do an 
analysis of the different losses in the damper 
diode, and to suggest criteria for choosing 
between the DTV32-1500A and DTV32-1500B for 
a given application. 


ll - BEHAVIOUR OF THE BASIC HORIZONTAL 
DEFLECTION CIRCUIT 


The basic horizontal deflection circuit is shown in 
Fig.1 


Fig.1 : Basic horizontal deflection circuit 


The current and voltage waveforms in the circuit 
are shown in Fig.2 


Att = to the transistor starts to turn ON. The current 
in the line yoke and in the transistor is given by 


In = 1. (9-2 


The voltage Vt across the diode is equal to the 
VcEsat Of the transistor. The damper diode is 
blocked. 


Att =t1 the transistor starts to turn OFF, the circuit 
becomes resonant (Vo. L . C). The current in the 
line decreases from Ip to -lp and an overvoltage 
(Vep) appears across the diode. 


AN600/1092 


B. Rivet 


Fig.2 : Wavesforms in the basic horizontal deflec- 
tion circuit 


At t= te the voltage Vr across the diode becomes 
negative and the damper diode conducts. The 
current in the diode and in the line Yoke is then : 


Ip(Q=— 11 () = Ip- 


At t=to+T anewcycle starts 
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APPLICATION NOTE 
lil- ANALYSIS OF THE POWER LOSSES IN THE 
DAMPER DIODE 


a) Conduction losses : Pconp 
The current in the damper diode is triangular Fig.3 


Fig.3 : Current in the damper diode 


The conduction losses are given by : 
Poon = Vo . IF(av) + rd IF*(RMS) 
with 

Ip} 


lars 


and 
128 
/ FRMS)= ar 


Example : With a DTV32-1500 A 


Vto=1V 
rd =25mQ 
and 
IpP=6A 

6 = 0.45 


We find Pconp =1.5W 


b) Switch ON losses : Pon 


When_ the diode switches ON (t=t2 Fig.2), the 
current in it increases from 0 to Ip with an high 
dir/dt ( 80A/us). This current variation results in an 
overvoltage across the diode (Ver) and switch ON 
losses. 


Fig.4 shows the oscillogram of the current and the 
voltage across the damper diode when it is 
switched ON. 


Fig.4 : Current and voltage in the damper diode at 
switch ON 


10V/div 
1A/div 
50ns/div 


eee 
= 
Pa faire 


Pon is calculated with the oscillogram of Fig.4 and 
the following formula : 
lfr 


psa Ve. Ir at 
To 


tr is the time during which the voltage accross the 
diode increases from OV to Vrp and then 
decreases from Vep to Ver = 2V 


Example : With a DTV32-1500B 
and 
Tj = 100°C 
dIF/dt = 80A/us 
Vep = 42V 
f = 32kHz 
Ip =6A 


Wefind: Pon =1W 


c)Switch OFF losses : Porr 


When the switching frequency of the horizontal 
deflection circuit is low (40 kHz), Porr is negligible. 
The diode disposes of all its stored charge with a 
low voltage across it (VcEsat). At high frequencies 
there is insufficient time to complete this discharge 
during the conduction time of the transistor. In this 
case, when the transistor switches off, a current 
appears in the diode (at t=t1 Fig.2) and the voltage 
reaches a high value (600V) resulting in 
switch-OFF losses (Fig.5) 


2/7 GS-THO 
ee ky. Snecones 


928 


Fig.5 : Current and voltage in the damper diode at 
switch OFF (f = 70kHz) 


Ee 
pa 
Feces) eee 
Te ees ee ee 
La Z 


200 mA/DIV 


200 V/DIV 


250 ns/DIV 


Example : With a DTV32-1500A 

andP=6A 

f = 70 KHz 

Tj = 80°C 

trr=210ns 
(Tj=25C IF=1A VR=30V dIF/dt = -50A/s) 
Porr is estimated at Porr = 0.9 W 


This estimate has been made by measurements 
on the board whose circuit diagram is given in ap- 
pendix A. 


IV - CHOICE BETWEEN THE DTV32-1500A AND 
THE DTV32-1500B FOR A GIVEN 
APPLICATION 


SGS THOMSON offers two high voltage damper 
diodes : the DT V32- 1500A and the DTV32-1500B. 
The principal characteristics of these two diodes 
are given in the following table : 


: Principal characteristics of the DTVV32- 
1500A and the DTV32-1500B 


Vep 80 A/us 
Ven =2V 


APPLICATION NOTE 


Figs:7 - 9 show the total loss (Pt = Pconp + Pon + 
PorF) in the damper diodes A and B versus 
frequency, for different currents Ip and different 
junction temperatures. 


These curves have the same forms for the different 
junction temperatures (80°C - 100°C - 120°C) 


For the lower frequencies ( < 55 kHz) total losses 
are greater in the DTV32-1500B. In this area 
conduction and _ switch ON _ losses are 
predominant. For the high frequencies ( > 65 kHz) 
total losses become greater in the DTV32-1500A 
(switch OFF losses are more significant in this 
diode). This difference in high- frequency losses 
between the two devices also increases with 
temperature. 
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APPLICATION NOTE 


Fig.6 : Comparison type “A” and type “B” at Tj = 80°C 


POWER DISSIPATION (W) 


_ Td = 80°C. 


Le 
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Total power dissipation versus operationg frequency for different peak currents 
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APPLICATION NOTE 


Fig.7 : Comparison type “A” and type “B” at Tj = 100°C 


POWER DISSIPATION (W) 


= Th 
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Le ae 


7 
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Total power dissipation versus operationg frequency for different peak currents 
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APPLICATION NOTE 


Fig.8 : Comparison type “A” and type “B” at Tj = 120°C 


POWER DISSIPATION (W) 
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Total power dissipation versus operationg frequency for different peak currents 
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APPLICATION NOTE 


V - CONCLUSION APPENDIX A 


SGS-THOMSON offers two Damper diodes to 
cover the need in horizontal deflection circuit for 
televisions and monitors. The operating frequency 
determines the choice of damper diode. For 
frequencies below 55 kHz the DTV32-1500A is 
preferable while above 65 kHz the DTV32-1500B 
is the better choice. 
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APPLICATION NOTE 


NEW HIGH VOLTAGE ULTRA-FAST DIODES : 
THE TURBOSWITCH'™ A and B SERIES 


In today’s power converter, the commutation 
speed of the transistor and the operating 
frequencies are higher and higher. 


Fast diodes used for freewheel, snubber, and 
rectifier functions become one of the main causes 
of the power losses. In the range of 600V-1200V, 
SGS THOMSON has developed a new family of 
ultrafast diodes. 


Taking into account these new constraints which 
are different from one application to another, 
SGS-THOMSON proposes two series : 
TURBOSWITCH “A” and TURBOSWITCH “B’”. 


The specific characteristics of these two series 
offer to the designer a double choice, allowing him 
to use the best diode in this application. 


I. INTRODUCTION 


The choice of the optimum diode for a given 
application depends on the estimation of the power 
losses generated by the diode. This note explains 
how to calculate the different losses with 
information given in the datasheet and shows the 
difference between TURBOSWITCH"A" and 


TURBOSWITCH"B" . and their respective 
advantages. 
ll. LOSSES CALCULATION 


ll.1 Conduction losses 


Conduction losses are estimated with the classical 
formula : 


Pcon = Vio le(avy + rd I?F(RMs) 


Vto : Threshold voltage (Fig.1) 
rd : Dynamical resistance (Fig.1) 
lF(AV) : Average current 

: RMS current 


I-(RMS) 


TM : TURBOSWITCH is a trademark of 
SGS-THOMSON Microelectronics 
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B. Rivet 
Fig.1 : Approximation of the forward characteristic 


il.2. Turn on losses 


When the diode turns ON, the voltage across the 
diode increases to Vrp (Peak forward voltage) 
before it decreases to 1.1 Vr at the time ter 
(Forward recovery time) (Fig.2). 


Fig.2 : Turn ON waveforms 


(dIF/dt)ON 
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APPLICATION NOTE 


Turn ON losses can be approximated by the 
following formula : 


Pon = 0.4 (Vep - VE) X ter x IF xf 


Where f is the operating frequency : 


Vep and tern depend on (dlF/dt)ON and Ir. Curves in 
the datasheet giving Vrp and ter versus (dlF/dt)ON 
allow the estimation of Pon for each application. 


Example : 


IF = 8A 
(diF/dt)ON =64A/us 
f = 100 kHz 
With an STTA806D 


(TURBOSWITCH A, 8 A/600 V / TO220AC) 
in these conditions 


Vep(max) =10V 
tFR(max) = 500ns 
Pon =1.4W 


11.3. Turn-on losses 


Turn-off losses are studied in the case of a 
freewheel function where the switch is a MOS 
transistor (Fig.3). 


Fig.3 : Basic circuit with freewheel diode 


IL = Load current 
lnm = Maximum reverse recovery current of the 
freewheel diode D 


The typical waveform of the current and the 
voltage when the transistor switches ON and the 
diode switches OFF is shown in Fig.4 in the case 
where the stray inductance is low (< 50 nH ). 


Fig.4 : Current and voltage waveforms of a free- 
wheel diode at turn-OFF and the associated tran- 
sistor at turn-ON 


TRANSISTOR 


S=tb/ta 


(dIF/dt) OFF 


The turn-OF F losses in the diode can be calculated 
by : 

Vaa.Inu? .S.f 

6 (d//at )oFF 


1l.4. Transistor losses due to the diode 


PoFF = 


When the diode switches OFF, the recovery 
current flows in the transistor which induces 
turn-ON losses in the transistor. The turn-ON 
losses in the transistor due to the diode can be 
estimated by : 


Vaa.lpu* (3+2S) f Vaa.lru.le (S+2) f 
6 (dlF/dt )oFF 2(dlr/at ) oFF 
Turn-ON losses in the transistor are generally 

much higher than turn-OFF losses in the diode. 


These two formulas include IRM and S parameters 
which characterize the turn ON behaviour. These 
parameters depend on the (dlr/dt)OFF. 


Pon (th= 


2/4 % 
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In the datasheet, curves giving IRm and S versus 
(dif/dt)OFF allow to calculate these losses for a 
given application. 


Example : 
Vaa = 400V 
f = 30 kHz 
IL =12A 
(di-/dt)OFF =-500A/us 
Tj = 125°C 
with a STTA12060 


(TURBOSWITCH"A", 12 A/600 V/ TO220AC) 
we find : 

Poff = 0.43 W 

Pon(tr) =9.5W 


lil. COMPARISON BETWEEN TURBOSWITCH 
“A” AND TURBOSWITCH “B” 


[ll.1. Difference between characteristics 


The design of a fast rectifier is known to be the 
result of a trade-off for a given reverse voltage, and 
the compromise can be explained in the fig.5. 


Fig.5 : Compromise between IrRm and Vr for a 
given reverse voltage 


cS SWITCHING LOSSES 


INCREASING 
THE SPEED 
OF A RECTIFIER 


CONDUCTION LOSSES 


For the diode of the family “A”, the compromise Vr 
- IRm has been chosen to reduce the total losses in 
both the diode and the companion transistor in a 
freewheel configuration. 


On the other hand, the compromise of the family 
“B” has been chosen to minimize the conduction 
losses. 


Table in Fig.6 summarizes the main characteristics 
of aSTTA806D 

(TURBOSWITCH"A", 8 A/ 600V / TO220AC) 

and a STTB806D 

(TURBOWSITCH"B", 8 A/ 600V / TO220AC) 
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Fig.6 : Main characteristics of a STTA806D anda 
STTB806D 


Data in this table show that conduction losses and 

switch-ON losses will be lower in a 

TURBOSWITCH “B” while switch-OFF losses will 

be lower in a TURBOSWICH “A”. 

The oscillogram in Fig.7 shows the currentin a 

STTA806D and ina STTB806D when the 

diodes switch-OFF in the following conditions : 
VR = 350V 


(dirF/dt)OFF =-300 A/us 
Tj =100°C 
IF =12A 


Fig.7 : Switch-OFF oscillogram of STTA806D and 
STTB806D 


This oscillogram shows that the IRM value is 
approximately two times lower with a STTA1206D, 
and that STTB1206D is a very soft diode. 


111.2. Application examples 


Example 1 : In this example, a comparison of the 
loss differences is done in a freewheel application 
where the current in the diode is rectangular. The 
main parameters are : 


Peak current 
Im =12A 
Vaa = 400 V 
-THO 3/4 
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Duty cycle: = 0.6 

(dlF/dt)ON= 200 A/us 

(dlF/dt)OFF= 500 A/us 

Tj = 125°C 

f = 30 kHz 
In these conditions the reverse recovery 
characteristics of the diodes are given in fig.7 : 


The losses of the table fig.8 are calculated by 


Fig.7 : Reverse recovery characteristics of 
STTA1206D and STTB1206D with the conditions 
of the example 1 


[wee] wT SOS 
STTA12060 
STTB1206D 


using relations given in part 2. 
In this type of application, the TURBOSWITCH “A” 


Fig.8 : Comparison between STTB1206D and 
STTA1206D in a freewheel diode function 


Con- | Switch | Switch} Tran- | Total 
duction} ON OFF | sistor | losses 
losses | losses | losses | losses 


7.8W |0.07W| 3.2 W | 29.8 W} 40.9 W 


is obviously the better choice. 


Example 2: In this example, the diode is used 
as a rectifier diode with the following conditions : 

IF=12A 

(dlF/dt)ON = (dlF/dt)OFF = 100 A/us 

Vaa = 350 V 

Tj =125°C 

d= 0.8 

f = 20 kHz 


The estimated losses are summarized in the table 
fig.9 


Fig.9 : Comparison between STTA1206D an 
STTB1206D in a rectifier function 


TYPE Conduc- | Switch | Switch Total 
tion ON OFF losses 

losses losses losses 
STTA1206D| 14.4W |negligible] 0.2W | 14.6W 


In this application, we have to take into account the 
leakage inductance and the fact that a very soft 
diode is required to limit the overvoltage. The total 
losses are 10% lower with the STTB1206D, 
therefore the TURBOSWITCH “B” is the best 
choice. 


IV. CONCLUSION 


This note shows how to calculate the different 
losses due to the diodes in basic power switching 
circuits. These calculations can be done by using 
the parameters given in the datasheet of the 
TURBOSWITCH “A” and the TURBOSWITCH “B’. 


In most of cases, it is easy to choose between the 
“A” type and the “B” type. 


The “A” type is very efficient in freewheel diode 
applications with high frequencies (f > 10 KHz). 
The “B” type is better when conduction losses are 
predominant like in the case of the power factor 
corrector circuit in discontinuous mode (low 
(diF/dt)OFF), or for applications where very high 
soft recovery behaviour is required (commutation 
with series inductances, for example). 
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MODELLING PARALLEL OPERATION OF 
POWER RECTIFIERS WITH PSPICE 


B. Rivet 
|- INTRODUCTION Fig.1 : Electrical and thermal models of a diode 


The behaviour of semiconductor components is 
always linked with the junction temperature. 


This is the case, for example, in current-sharing 
between diodes connected in parallel. The current IE 
in each diode depends on the _ forward 
characteristic but also on the junction temperature. 


This study describes thermal and _ electrical 
modelling of diodes connected in parallel. It allows Ste te 

the variation in current and junction temperature of < rdi(TJ-25) 
each diode to be visualized between turn on and 
the equilibrium state. 


I] - ELECTRICAL AND THERMAL MODELLING 
OF A DIODE 


a : Electrical model 


The forward characteristic of a diode is modelled EV 
by a threshold voltage Vo in series with a dynamic tes 
resistance rd. These two parameters depend on “< TO (TJ-25) 
the junction temperature of the diodes. Vto has a 
negative temperature coefficient < to and rd have 
a positive temperature coefficent « rd. 


One way to simulate the operation of such a device 
is to split the model into 2 different circuits : one 
“electrical” model and one “thermal” model. 


The electrical and thermal models of a diode are 
shown in fig.1. 


ro 


The thermal model is represented by electrical b : Thermal model 


components. 


Rth(c-a) 


GP= le. Vv. 


VTamb 


VT25 
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THE ELECTRICAL PARAMETERS ARE : 


Vto1 : Threshold voltage at Tj = 25°C 
EVtoi : Threshold voltage versus junction 
temperature 
EVto1 = «To(Tj-Tamb) 
= « To (V(5) - V(8)) 
rd1 : Dynamic resistance at Tj =25°C 
srd1 : Dynamic resistance versus 
temperature 


srd1 =< rd1 (Tj - Tamb) 
= ec rd1 (V(5) - V(8)) 


VF : Instantaneous forward voltage 
across the diode 

IF : Instantaneous forward current in 
the diode 

THE THERMAL PARAMETERS ARE : 

GP : Generator current representing the 
instantaneous power dissipated in the 
diode. 

GP = VF x IF 

Rth(j-c) : Resistor representing the junction to 
case thermal resistance 

Cth(j-c) : Capacitor representing the junction to 
case thermal capacitance 

Rth(c-a) : Resistor representing the case to 
ambient thermal capacitance 

Cth(c-a) : Capacitor representing the case to 
ambient thermal capacitance 

VTamb : Voltage generator representing the 
ambient temperature 
VTamb = Tamb - 25°C 

VT25 : Voltage generator representing the 


25°C temperature 


Il - MODELLING OF SEVERAL DIODES IN 
PARALLEL 


See the application note : “Parallel operation of 
power rectifiers” (B.RIVET) for the qualitative 
analysis. In this note the acceptable difference 
between forward voltage drops ( A VF) is calculated 
so that the diodes can be safely connected in 
parallel. 


The modelling will be based on the worst case 
situation. Suppose D1 has the lowest Vto and rd 
and the highest Rth(j-c) so that this diode supports 
the highest current. The diode D2 and D3 have the 
same characteristics (maximum Vto and rd, 
minimum Rth(j-c)). 


The electrical and thermal models are shown in 
Fig.2. 


Fig.2a : Thermal model of 3 rectifiers in parallel! 


Cth(j-c) 1 Cth(-c)2 


Cth(j-c)3 


The modelling of several diodes in parallel will be 
treated with an example. Consider three BYV255 
in parallel. The total current IT is rectangular with a 
duty cycle equal to 0.5, a peak current of 300 A and 
a frequency of 100 HZ. 


In this example the following values have been 
taken. 


rdi =1.2 mQ 

rd2 = rd3 = 0.9 mQ 

Vtoi = 0.82 V 

To =-1.6x 10° V/°C 

c td =2.10°Q/C 

Rth(j-c)1 = 0.4°C/W 

Rth(j-c)2 = Rth(j-c)3 = 0.3°C/W 
Their calculation is explained in the previously 
mentioned application note. 
Cth(j-c)1, Cth(j-c)2, Cth(j-c)3, Cth(j-c) are not very 
important parameters; they influence only the 


2/5 GS-THO 
++ 4 SSneses 


940 


transient behaviour of the circuit and not the 
equilibrium state. 


In the example Cth(j-c)1 = Cth(j-c)2 = Cth(j-c)3 = 
Cth(c-a) = 1 sW/°C has been assumed. 
The simulation has been done with AVr = 80 mV 


Consider 
AF = AVtoso Vto2 = Vto3 = Vtoi + A Ve = 0.9V 


In the electrical modelling of the diode D2 and D3, 
components gD2, gD3 have been added. Their 
characteristic is drawn in Fig.3 


Fig.3 : Characteristic of gD2 and gD3 


B(0.1V,200A) 


A(- 500C,-1mA) 
| 


These auxiliary components are needed to avoid a 
current flow in the diodes when the current IT is 
equal to zero. When the diodes conduct, these 
components are equivalent to the resistance of 
0.5mQ. 


To take these resistances into account, make rd2 = 
rd3 = 0.4mQ 


The PSPICE description of this circuit is given in 
the appendix. 


Fig.4 and 5 show the results of the simulation. 
These curves represent the variations of the 
current in D1 and D2 (fig.4) and the junction 
temperatures Tj1 and Tj2 (fig.5) 

Att=0Os Tji = Tj2 = Tamb = 40°C : the current is 
higher in D1 than in D2 so Tji will increase more 
quickly than Tj2 and the difference between Ir: 
and Ire will increase also. 


When the equilibrium state is reached this 
difference becomes constant. 


. If the frequency and the thermal capacitor are high 
the simulation time needed to reach the 


equilibrium state is long. So to reduce this time the’ 


Cth values can be decreased (This change will 
affect only the transient behaviour). 
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IV - CONCLUSION 


A very flexible analysis of operation of several 
rectifiers in parallel can be done easily by using 
simulation on PSPICE. Because of the importance 
of the thermal effect on the various parameters of 
each diode we have design 2 models operating 
simultaneously. The first circuit calculates the 
electrical parameters while the second monitors 
the junction temperature. 


One example of calculation with 3 diodes in 
parallel has shown how the curves of the currents 
and the junction temperatures can be obtained. 


This double model is very powerful. The designer 
can add other diodes, insert wiring resistance, 
change the current waveform and also the cooling 
characteristic of the design. 
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Fig.4 : Variation of the current in D1 (IRD1) and in D2 (IRD2) versus time 
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APPENDIX 


DIODES-PARALLEL 


l1 1 0 PULSE50 -300 0 0 0 5m 10m) 
RD112.9m 

SRD1 23 8 445 SMOD 

EVTO1 3 4 VALUE={-0.0016*V(8,445)} 
VTO1 400.82 

RD2150.7m 

SRD2 56 9 445 SMOD 

EVTO2 6 7 VALUE={-0.0016*V(9,445)} 
VTO2 7 200.9 

GD2 20 0 TABLE {V(20)} = 

+ (-500,-0.001) (0.0) (0.1,200) 

RD3 1105 0.7m 

SRD3 105 106 109 445 SMOD 

EVTO3 106 107 VALUE={-0.0016*V(109,445)} 
VTOS3 107 120 0.9 

GR3 120 0 TABLE {V(120)} = 

+ (-500,-0.001) (0,0) (0.1,200) 

GP71 8 0 VALUE={-V(1,0)*V(1,2)"1111.11} 
RTHJC1 8 10 .4 

CTHJC1 8 10 1 

GP2 9 0 VALUE={-V(1,0)*V(1,5)*1428.57} 
RTHJC2 9 10.3 

CHTJC2 9 10 1 

GP3 109 0 VALUE={-V(1,0)*V(1,105)*1428.57} 
RTHJC3 109 10 .3 

CTHJC3 109 10 1 

RTHCA 10 444 .3 

CTHCA 10 444 1 

VTAMB 444 445 15 

VT25 445 0 25 

MODEL SMOD VSWITCH 

(RON=0.0006 ROFF=0.00001 VON=250 
VOFF=25) 

tran 100.000u1.2 0 0 ; *ipsp* 
END 
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TURBOSWITCH ™ INA PFC BOOST CONVERTER 


1.INTRODUCTION 


SGS-THOMSON offers two families of 600V 
ultrafast diodes ( TURBOSWITCH"A" and “B” ) 
having different compromises between the forward 
characteristics and the reverse recovery 
characteristics. 


This paper explains why TURBOSWITCH"B" is a 
suitable family for PFC boost converters working in 
discontinuous mode, and why _ the 
TURBOSWITCH"A" should be used for PFC’s 
working in continuous mode. 


In this kind of application, the main concern for the 
designer is to evaluate the power losses. For that, 
SGS-THOMSON proposes a very powerful tool. A 
program has been developed in order to calculate 
the losses in the diode and in the transistor ina PFC 
working in continuous mode at a constant 
frequency. This application note describes how the 
calculations are performed. This software 
determines clearly that there is an optimum 
MOSFET turn on di/dt to increase the efficiency of 
the design and reduce EMI. 


Fig.1 : Boost PFC converter notations 


B. Rivet 


2.PARAMETERS DEFINITION 


The basic circuit of the fig.1 shows the current, 
voltage and frequencies notations used in this 


paper. 
List of the parameters : 


Vm > mains voltage 

VM : peak value of the mains voltage 
IL : current in the coil 

ID : Current in the diode 

IT : Current in the transistor 

Ip > peak current in the coil 

dp : duty cycle of the diode 

Fe : switching frequency 

Vo : output voltage 

F : mains frequency 
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3. TURBOSWITCH IN A PFC BOOST 
CONVERTER WORKING IN DISCONTINUOUS 
MODE 


The discontinuous mode is used for power below 
200-300W. In this mode, the current in the diode 
before reaching zero A decreases very slowly (less 
than 1A/us). The slope is fixed by the coil and is 
equal to (Vm - Vo)/L. The low value of this slope 
generates low values of reverse recovery current 
(IRM) and therefore low switch-off losses. For this 
reason the forward voltage (Vr) of the diode 
becomes the most important parameter. The best 
choice is to use a TURBOSWITCH"B" 1-2A/600V. 


The major part of the losses is the conduction 
losses (Pcond). They can be calculated with a good 
approximation by : 

Pcond = VF (IF(avy) X IF(Av) 
The average current in the diode is equal to the 


output power (POUT) divided by the output voltage 
Vo: 


lF(av) = Pout / Vo 


4. TURBOSWITCH IN PFC BOOST CONVERTER 
WORKING IN CONTINUOUS MODE 


In continuous mode (output power higher than 
200-300W) the current in the diode decreases very 
quickly. The (diF/dt)orr of the diode is fixed by the 
MOS transistor control and is equal to a few 
hundred A/s ((dir/dt)orr of the diode is equal to the 
(diF/dt)on of the transistor). 


The reverse recovery current of the diode when the 
transistor switches on flows in the transistor and 
generates high turn-on losses in the transistor. For 
this reason the most important parameter of the 
diode is the Irom. 


The TURBOSWITCH"A" family represents the 
optimum in term of VF/IRm compromise for this type 
of application and is recommended. 


The calculations of the average current, RMS 
current and power losses in the diode and in the 
transistor are very complex. This is why 
SGS-THOMSON has developed a software which 
performs calculations and proposes the best 
TURBOSWITCH for the application. The boost 
converter is assumed to work in a continuous mode 
and ataconstant frequency. This developmenttool, 
the PFC diskette, is available in a 5 1/4 inches 
format.The following paragraph explains how the 
calculations are performed. 


4.1. Results concerning the diode 


4.1.1. Conduction losses 


The current waveform in the diode is a succession 
of trapezoids. The duty cycle dpn and the amplitude 
of the latter are varying as a function of the input 
mains voltage. 

The fig.2 shows the current in the diode between 
the time nTc and (n+1)Tc. 


Fig.2 : Current in the diode between nTc and 
(n+1)Tc 


SS 


(n+1)Tc n=T/2Tc 


slope:(Vm-VO)/L 
Va 


ID 


nTc (n+1-5on)Tc (n+1)Tc 


2 I1(n+1)Tc 

a ames) 

2 11 (n+1)Te 
T 


Vmn=V~w sin ( 


I, = In= Ipsin ( ) 


Tx=(m1- 2 )Te 


Average current and RMS current in the diode 


The program calculates the average and RMS 
current in the diode with the iterative formulae : 


N-1 
ne >} I até Spn (2n+2—8n)+BTC8pn ] 
ig—16) 


2 N-1 1p 
ID(RMS) -|5 »: (Cn+ Dn) | 
n=o 
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with 

Vmn — Vo 
aaa! 

r 

Ne 2Tc 
B= In A( mt— 22) Te 

A’ 3 2 
Cr Te” 8pr[3(n(n+2-8 pn)+1—5pn)+5pn “| 


Dn = ABTc? 8pn (2n+ 2 - pn )+ B® Te Spn 


Conduction losses in the diode 


The conduction losses in the diode are calculated 
with the maximum value of Vto and Rd 
(respectively the threshold voltage and the dynamic 
resistance of the forward characteristic). It must be 
pointed out that these power losses correspond to 
a worst case situation. 


Pcond = Vro Ipyav) + Rd Ipjrms)* 
4.1.2.Turn-on losses in the diode 


These losses are estimated with the formula 
Pon = 0.4 (Vep-Ve)IF . ter . F 
Vep : Peak forward voltage 


tfr : forward recovery time 


This formula provides only an estimate, which is 
sufficient because turn ON losses are low with 
regard to conduction losses. The program 
interpolates data of the curve Vep and trr versus 
(diF/dt)on of the diode(Fig 3). These data have been 
stored on the disk for each part number. 


Fig.3 : Vrp versus dir/dt. 
(STTA806D) 
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Fig.3 Bis : t-R versus dir/dt. 
(STTA806D) 


tfr(ns 
00 (ns) 


40 60 80 100 120 140 160 


4.1.3. Turn-off losses in the diode 
The fig.4 shows the theorical waveform of the 
current and the voltage when the diode switches off. 


Fig.4 : Current and voltage waveform during 
diodes switch OFF 


(dIF/dt)OFF of the diode 


Szta/tb 


In a PFC working in a continuous mode, the 
(di¢/dt)orr of the diode is fixed. But current 

(IF = IL) acts as a function of the time,as do the 
softness factors and the current IRM (Fig.5). 


These data were also stored for each individual part 
number. 


N- 
Pees ‘ti Vo [Run 2 Sn 
oo Te yy 3 ( diF/dt) OFF 


Inmn and Sn are respectively the reverse current 
and softness factor corresponding to the 
(diF/dt)orr of the application and at the time nTC 
when 
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These losses are calculated with data (S, IRm) at 
90% confidence. 


IF= In= Ip (sin 


Fig.5: IRm andS versus dig/dt. 
(STTA806D) 
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4.1.4.Turn-on losses in the transistor due to the 
diode 


When the transistor turns on the reverse recovery 
current flows in the transistor (Fig.6) 


Turn-on losses in the transistor due to the diode 
are calculated with the same data as the turn-off 
losses in the diode. 

The formula used is : 


Fig.6 : Current and voltage waveform during tran- 
sistor turn-on. 


In+IRM 


dIF/dtON of the transistor 


4.1.5. Junction temperature of the diode 


S factor and IRM depend on the temperature 
(Fig.7). This program takes into account these 
variations to calculate the junction temperature. 
Two options are available : 


Enter Tcase (case temperature) or, Enter Tamb 
(ambient temperature) and Rth (c-a) (case ambient 
thermal resistance). 


Fig 7 : Relative variation of dynamic parameters 
versus junction temperature 
(STTA806D) 
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4.2.Results concerning the transistor 
4.2.1.Conduction losses 


The current waveform in the transistor is also a 


dathi: cae succession of N trapezoids and the duty cycle of the 
" InMn® (3+2 Sn) transistor, and the amplitude of which varies as a 
Mn= OCU aE Gee. function of the input main voltage. Fig.8 shows the 
Reon tare current in the transistor between the time nTc and 
Gn= In Ipvn( 2+ Sn) (n+1)Tc. 
2 ( dig/dt) orF 
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Fig.8 : Current in the transistor betweenTc and 
(n+1)Tc 


‘Ty it 
nTc (n+1-édpn)TC (n+1)Tc 


ete. 
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t= Ipsin( SU27 ) 
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Vmn=Vy sin ( 
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Conduction losses 
We have: 


Pcond = rdson It(AMs)* 
rdson : rdson of the transistor 
4.2.2.Total turn-on losses in the transistor 


The principle of the calculation is the same as the 
calculation of turn-off losses in the diode. 


The formula used is : 
ay, N-1 

Pon( TR) => S’[ Kn/(dle/dt)orF] 
nE=o 


with : 
2 2 
Kne ne 4Sn ‘ave ee ae In 


5. EXAMPLE OF SIMULATION 


Data entered in the software : 
Diode : STTA2006P 


(diF/dt)orF of the diode= 500A/us 
(di/dt)on of the diode = 500A/1s 
F ma 


= 50Hz 
Fc = 50000HZ 
The program calculates the average and RMS ve 2 Fae 
current in the transistor with the formulae. 7 
L = 100nH 
N-1 | = 20A 
aye 2. 5 | AleHtBon® PTE Rdson = 0.10 
alae a ca 2 Tcase = 60°C 
5M is peeue 
Inaus =| 5 y, [Int in Diode results 
n=0 ID(AV) = 7.5A 
ie. ID(RMs) = 11.8A 
with : Pon = 05W 
POFF = 1W 
A= Vmn Pcond = 11W 
~ OL Tj = 76°C 
Pon Trip) = 18.6W 
2-1-6 
B= In —- Ae Tc Transistor results 
IT(AV) == on 
Ln=BTc(1-8 ITRMS) = 9 
a Pon(Trh) = 22.6W 
A2_ 3 a Pcond(Tr) = 8.3W 
In =a Te ((n+1-8pn) “—-n ~) 
Jn = ABT ((n+1—8pn)*—1°)+ B*Te (1-8pn ) 
al 0 5/6 
Ap, SScccece8, 
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6. OPTIMUM MOSFET TURN ON di/dt 


Porr in the diode and Pon(Tr) are the only losses 
depending on the (di/dt)on of the transistor ((di/dt) 
of the diode)). 

The software allows you to draw the curve Pon(Tr) 
+ Porr(D) versus the (di/dt)on of the the transistor 
((di/dt)orr of the diode). 


Example : 


The curve fig.9 shows the variation of Porr(D) + 
Pon(TR) versus the (diF/dt)orr of the diodes. We 
enter in the program the following data : 


Diode : STTA2006P 


F = 50Hz 
Fo = 50kHz 
Vm = 300V 
Vo = 400V 

L = 100uH 
Tc = 80°C 

Ip = 12A 


This curve shows that in order to optimize the 
efficiency, the designer has to fix the (dir/dt)on of 
the transistor at 500A/us. When the switching time 
decreases in the area of di/dt < 500A/us, PorFr + 
Pon(Tr) decreases. But for diF/dt > SO0A/us, the 
increasing of IRM takes over the influence of the 
switching time and Porr + Pon(Tr) increases. 


The reverse recovery of the diode produces EMI 
that increases with the dir/dt. In this application the 


best compromise to reduce the noise and have the 
best efficiency is to fix dir/dt =~ 350A/us (Porr(D) + 
Pon(Tr)) at 350A/us = (Porr(D) + Pon(Tr)) at 
500A/s. 


Another way to reduce EMI produced by the diode 
is to overdimension the diode. Indeed the noise 
generated by the diode decreases as a function of 
the junction temperature. 


7. CONCLUSION 


This paper explains why TURBOSWITCH"A" and 
TURBOSWITCH"B'" are the right choices of diodes 
respectively for PFC working in continuous and 
discontinuous mode. 


The software described in the application note is 
now available. It can help the designer to evaluate 
the influence of the different parameters (switching 
frequency, coil, (diF/dt)ON of the transistor ...) on 
the power losses in the diode and in the transistor. 


This program is especially interesting to determine 
the optimum (di/dt)ON of the transistor. This will 
increase the efficiency of the converter and 
decrease noise. 


Fig.8 : OFF losses (D) + ON losses (TR) versus (dir/dt)ON of the transistor . 


DIODE:STTA2006P 


POFF(D)+PON(TR) (W) 


a ie ae 
2 \i | | 
zal \| | 


(FC=50kHz VM=300V VO=400V TC=80 °C F=50Hz IP=12A) 


dIF/dt (A/us) 


~~ 
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APPLICATION NOTE 


THE CONDUCTION LOSSES IN A POWER RECTIFIER 


INTRODUCTION 


In spite of the high operating frequency, the 
conduction losses remain the main cause of the 
junction’s temperature increase in the majority of 
the applications. Therefore, it is important to 
accurately estimate these losses. 

The purpose of this note is to give data to calculate 
the conduction losses in the diodes. 


The forward characteristic of a diode is shown in 
fig.1 


Fig.1 : Forward characteristics of a diodes 


2 IF(av) 


lF(av) 


Vto 
IF(av) : Average forward current of the diode 


We can define two areas : 
1) The peak current Im is lower than 3 IF(av) : 


The forward characteristic of a diode may be 
assimilated to a straight line defined by Vto and rd 
(Fig.1). 


The forward voltage can be expressed by 
Vem= Vto + rd lem 


Vto and rd are given in the datasheet for each part 
number. With this model the expression of the 
conduction losses is : 


Pcond = Vto IF(av + rd IF“(ams) 


IF(av) : average forward current in the diode 
l-(RMS) : RMS forward current in the diode 


B. Rivet 


Fig.2 shows the average and RMS values for 
different current wave forms. 


Fig.2 : Average and RMS values for different cur- 
rents wave forms. 


5T 
IFAW = 8X Iu 


IF* (ams) = 8x In? 


AN604/0893 


APPLICATION NOTE 


Example : 

With a STTA1206D : Vio =1.15V rd=0.029 Ohm 
and a rectangular current: Im=20A 6=0.5 

we find: 


Pcond = 17.3W 


2) The peak current Im is higher than 3 lFaw) : 


When the peak current Im is higher than 3 IFav), the 
forward voltage and the conduction losses values 
calculated with Vto and rd becomes very 
pessimistic (Fig.1). 

A more accurate estimation of the conduction 
losses can be done with the curve Vem , l-u given 
in the datasheet (fig.3). 


Fig.3 : Forward voltage drop versus forward cur- 
rent of aSTTA806D. 


3. oo EM) 


cr uf 


cH ail 
i vie mall 
ieee ea | a 
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eel Le plata 
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In the case of a rectangular current conduction 
losses can be expressed by : 


Pcond = Ven (Im) xX IFrav) 
Where Ve (Im) is the Vem value when IFm = Im 


Example : 
With a rectangular current: Im=70A 6=0.1 


andaSTTA806D Vem(70A) = 2.75V (Fig.3) 
Pcond = Vem(70A) x 6x Im 
we find: 

Pcond = 19W 


In these conditions, conduction losses calculated 
with Vto and rd give : Pcond = 29W |! 


Conclusion 


This short note provides the designer with the rules 
to properly estimate the conduction losses in a 
power diode. It also highlights the limitation of the 
traditional forward characteristic model Vr = Vto + 
rd Ir, gives a value very pessimistic at high level 
current. 
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RECTIFIERS AND SCHOTTKY DIODES PACKAGES 


MINIMELF 


P 11/27 
PowerSO-10™ 


ISOWATT220AC 


a 


P 18/27 


TOPSI 
P 23/27 


DO4 DOS5 


P 25/27 P 26/27 
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ky SGS-THOMSON 


ey#e inenogecrmomcs DOS 
AXIAL 
Weight = 0.159 


Marking : clear, ring at cathode end 
Cooling method : by convertion and conduction 


DIMENSIONS 
[a 
3.050 | 4.500 | 0.120 | 0.117 
7) | 0500} | 1 - The lead diameter @ D is not controlled over zone E 
1.530 | 2.000 0 0.07 7 ; ae 
2 - The minimum axial lengh within which the device may be placed 


with its leads bent at right angles is 0.59"(15 mm) 
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fg SGS-THOMSON 
YF. iMiCROELECTROMICS DO41 


AXIAL 


Weight = 0.34 g 
Marking : clear, ring at cathode end 
Cooling method : by convertion and conduction 


Millimeters Inches 


a sm [rr ea 

eral Si 1 - The lead diameter @ D is not controlled over zone E 

2 - The minimum axial lengh within which the device may be placed 
| SD | 0.712 | 0.863 | 0.028 | 0.034 | with its leads bent at right angles is 0.59"(15 mm) 

el 


ers. DIMENSIONS 
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IST] SGS-THOMSON 


e MICROELECTRONICS F126 
AXIAL 
Weight = 0.4 g 


Marking : clear, ring at cathode end 
Cooling methode : by convertion (method A) 


| «DIMENSIONS 


Millimeters Inches 


reps} fray 1 - The lead diameter @ D is not controlled over zone E 

2 - The minimum axial lengh within which the device may be placed 
with its leads bent at right angles is 0.59"(15 mm) 

a 
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fg SGS-THOMSON 
4, MICROELECTRONICS DO27A 


AXIAL 


Weight = 1g 

Marking : Type number 

White band indicates cathode 

Cooling method : by convertion (method A) 


DIMENSIONS 


ae 024 1 - The lead diameter @ Dis not controlled over zone E 


eae aa ene 2 - The minimum axial lengh within which the device may be placed 


2 ok va 0.050 | with its leads bent at right angles is 0.59"(15 mm) 
Poe ee eee oe 
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ky, SGS-THOMSON 
YF, iiCROELECTROMICS AG 


AXIAL 


Weight = 1 g 

Marking : Type number 

White band indicates cathode 

Cooling method : by convertion (method A) 


DIMENSIONS 
EF: Millimeters Inches 


Min. 


1- The lead diameter © D is not controlled over zone E. 
0.315 | 9. The minimum axial lengh within which the device may be placed bent 


0.057 | at right angles is 0.79" (20 mm). 
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'TI SGS-THOMSON 
MYM, wicnomscraomcs —MINIMELF 


SMD 


Weight = 0.15g 
Marking : clear, ring at cathode end 


FOOT PRINT 


DIMENSIONS 
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ky oGS-THOMSON 


e MICE CELESTRONICS MELF 


SMD 


Weight = 0.55 g 
Marking : clear, ring at cathode end 
Cooling method : by convertion and conduction 


FOOT PRINT 
co DIMENSIONS = i 
REF. | — 
= 7, 
; pot 
ae a = ae 
om te 
< = . 
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lf 


oGS-THOMSON 
M CROELECT ROMS SOT23 


“eg dornant 


SMD 


Weight = 0.007 g 


FOOT PRINT 
a OB 
eee f. 
13 
eee. 5 ee 
08 ae 08 


DIMENSIONS 


REF. Millimeters 
Min. Min Max 
A 0.93 0.0376 | 0.0410 


0.0472 | 0.0551 
0.085 0.115 | 0.0033 | 0.0045 
ee 00177 | 00236 
0.013 0.10 | 000051 | 0.00039 
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SOT223 


‘THOMSON 


SGS 
IM, MCROELECTROWICS 


SMD 
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fg, SGS-THOMSON 
IF. MICROELECTRONICS SOD6 


SMD 


Marking laser 


FOOT PRINT 


DIMENSIONS 

REF. Millimeters Inches 
Max. 
2.44 0.103 
0.10 0.008 
1.96 0.083 
0.25 0.014 
3.65 0.155 
5.39 0.220 
4.15 0.170 
2.33 2.41 0.092 


al 


b1 
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ky SGS-THOMSON 


e MICROELECTRONICS SOD15 
SMD 


Marking laser 


FOOT PRINT 


IMENSIONS 
REF. Millimeters Inches 
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ky SGS-THOMSON 


» MICROELECTRONICS PowerSO-10™ 
SMD 


DIMENSIONS 
REF. Millimeters 
Min. 


EI eee A ( 
0.40 0.016 | | 0.028 | 


C 0.35 0.55 | 0.013 } | 0.021 
bend I Ec 
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kay, SGS-THOMSON 
4. iwncROELECTROWICS TO220AC 


PLASTIC 


REF. 
| Min, | Max. | Min. | Max. _| 
[B88 | tose | 080 | oar 


6.2 0.244 0.260 
16.4 typ. 0.645 typ. 
2.65 2.95 0.104 0.116 
4.4 4.6 0.173 
3.75 0.151 


C 

E 

F 

G 

H 
naa 
7 
ae 


1.27 typ. 0.050 typ. 


N 4.95 5.15 


Weight = 1.9g 

Marking : Type number 

Cooling method : C 

Recommended torque value : 0.55 m.N. 
Maximum torque value : 0.70 m.N. 


1.14 1.70 0.044 0.067 


peer aero 
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kw, SGS-THOMSON 
M.. iincROELECTRONICS 


DIMENSIONS 
REF. 

| Min. [| Max. | Min. _| 
R [806] woes 0380 


Inches 


Max. 
0.419 


2.65 2.95 0.104 0.116 

4.4 4.6 0.173 0.181 

ea) 3.75 3.85 0.147 0.151 
1.27 typ. 0.050 typ. 

L 0.49 0.70 0.019 0.027 


vi 


TO220AB 


PLASTIC 


Weight =2g 

Marking : Type number 

Cooling method : C 

Recommended torque value : 0.55 m.N. 
Maximum torque value : 0.70 m.N. 
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SGS-THOMSON 
AYA, wucrowscraomes ss  SOD93 


PLASTIC 


DIMENSIONS 


om 
a 


Poa [ie [os [oar 
a 


Weight = 4g 

Marking : Type number 

Cooling method : C 

Recommended torque value : 0.8 m.N. 
Maximum torque value : 1.0 m.N. 
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ka, SGS-THOMSON 
YF. MICROELECTRONICS 


So 


| Millimeters Inches 


0.185 0.193 
0.157 0.161 


0.425 0.437 
0.043 0.051 


SOTI93 


PLASTIC 


Weight = 4.1 g 

Marking : Type number 

Cooling method : C 

Recommended torque value : 0.8 m.N. 
Maximum torque value : 1.0 m.N. 
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CT] SGS-THOMSON 
AYA, wicnoecrsomes __ ISOWATT220AC 


ISOLATED PLASTIC 


& 
ss 


Marking : Type number 

Cooling method : C 

Recommended torque value : 0.55 m.N. 
Maximum torque value : 0.70 m.N. 
Electrical isolation : 2000V DC 
Capacitance : 12 pF 


0.106 

0.027 
cL 
ne 


EF. 
A 
Cc 
E 
H 
J 
L 


a 
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ka, SGS-THOMSON 
>/ B Geeonaeeees 


DIMENSIONS 


Ci co 
0.030 


2.75 
4.95 


0.75 


ISOWATT220AB 


ISOLATED PLASTIC 


Ca 


Weight = 2.1 g 


Marking : Type number 

Cooling method : C 

Recommended torque value : 0.55 m.N. 
Maximum torque value : 0.70 m.N. 
Electrical isolation : 2000V DC 
Capacitance : 12 pF 
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kw_ SGS-THOMSON 
J, MicROELECTROMICS lsolated TO220AC 


ISOLATED PLASTIC 


a 
ees sar oo oes 
esas soe | oa 
a 
ease 


al 


me 
= Ts 


Weight = 2.2 g 

Marking : Type number 

Cooling method : C 

Recommended torque value : 0.8 m.N. 
Maximum torque value : 1.0 m.N. 
Electrical isolation : 2500V DC 
Capacitance : 7 pF 
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wa SGS-THOMSON 


ISOLATED PLASTIC 


DIMENSIONS 
REF. 


A 10.20 10.45 0.401 0.414 


15.87 0.560 0.625 
888 [ 200 ores oe 
[a6 | os [0008 


Weight = 2.3 g 

Marking : Type number 

Cooling method : C 

Recommended torque value : 0.8 m.N. 
Maximum torque value : 1.0 m.N. 
Electrical isolation : 2500V DC 
Capacitance : 7 pF 
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‘CTI SGS-THOMSON 
AYA, wcrosectnomes OPI 


ISOLATED PLASTIC 


DIMENSIONS 


4.60 0.173 0.182 
0.161 0.164 
0.057 0.062 
0.019 0.028 

2.90 0.106 0.115 
as [Ome eenpeaee 


Marking : Type number 

Cooling method : C 

Recommended torque value : 0.8 m.N. 
Maximum torque value : 1.0 m.N. 
Electrical isolation : 2500V DC 
Capacitance : 12 pF 
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fk, SGS-THOMSON— 
AYA, wwerosecrmomes TOP SI 


ISOLATED PLASTIC 


DIMENSIONS 


REF. Millimeters 
Min. Max. 
0. 


ie 


EE 
E 

aS 

jo) 


Weight = 4.7 9 

Marking : Type number 

Cooling method : C 

Recommended torque value : 0.8 m.N. 
Maximum torque value : 1.0 m.N. 
Electrical isolation : 2500V DC 
Capacitance : 12 pF 


—_—k 
We) 
ro) 
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fk, SGS-THOMSON = =—ssISOTOP@ 
ST. MICROELECTRONICS screw version 


ISOLATED PLASTIC 


REF. 
i 

8 [580 [a0 [oo 
: 


cs 
za | 14.90 | | 15.10 | 0.586 | 0.595 

L 30.10 30.30 1.185 1.193 
Pe ae ano 85 
mae 
a 


Weight = 28 g (without screws) 
Marking : Type number 
Cooling method : C 

Electrical isolation : 2500V(Rms) 
Capacitance : < 45 pF 
Inductance :< 5nH 


Le 


—— J). 


) 
i 
j 


} 


screw H M4 


- Recommended torque value . 1.3 N.m (MAX 1.5 N.m) for the 6 x M4 screws. (2 x M4 screws recommended for mounting the package on the 
heatsink and the 4 screws given with the screw version). 

- The screws supplied with the package are adapted for mounting on a board (or other types of terminals) with a thickness of 0.6 mm min and 
22mm max 


24/27 


978 


{7 SGS-‘THOMSON —_ISOTOP® 
Sf | e MICROELECTRONICS fast-on version 


ISOLATED PLASTIC 


Weight = 28 g (without screws) 
Marking : Type number 
Cooling method : C 

Electrical isolation : 2500V (Rms) 
Capacitance : < 45 pF 
Inductance :< 5 nH 


DIMENSIONS 
Millimeters 


1.958 0.081 
0.75 0.87 0.029 0.034 
22.00 0.882 
25.10 0.988 1.004 
4.10 0.169 
30.10 1.193 
37.80 1.504 
4.10 0.169 
7.80 8.20 0.307 0.323 


epee sa aaa aa 
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kg, SGS-THOMSON 
YF, iiCROELECTRONICS DO4 


METALLIC 


DIMENSIONS 


Weight = 5.1g 
Marking : Cathode connected to case : type num- 
ber 


Cooling method : by convertion (method C) 
Anode connected to case : type number + suffix R 
(consult us for these reserve version datasheets) 
Recommended torque value : 1.8 m.N 

Maximum torque value : 2.2 m.N 


10-32 UNF 


11.11 over flats 6 sided 
6 pans 11.11 sur plats 
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fa, SGS-THOMSON 
IM, MICROELECTRONICS DO5 


METALLIC 


REF. 
Pi [Typ [ax | win] Typ. [ox 
Da frare| * [revooaze*fosor 


Weight = 18.84g 

Marking : Cathode connected to case : type num- 
ber 

Cooling method : by convertion (method C) 

Anode connected to case : type number + suffix R 
(consult us for these reserve version datasheets) 
Recommended torque value : 2.5 m.N 

Maximum torque value : 3.1 m.N 


1/4" -28 UNF 


17.46 over flats 6 sided 
6 pans 17.46 sur plats 
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SOLDERING RECOMMENDATION 


The soldering process causes considerable 
thermal stress to a semiconductor component. 
This has to be minimized to assure a reliable and 
extended lifetime of the device. The PowerSO-10 
package can be exposed to a maximum 
temperature of 260°C for 10 seconds. However a 
proper soldering of the package could be done at 
215°C for 3 seconds. Any solder temperature 
profile should be within these limits. As reflow 
techniques are most common in surface mounting, 
typical heating profiles are given in Figure 1,either 
for mounting on FR4 or on metal-backed boards. 
For each particular board, the appropriate heat 
profile has to be adjusted experimentally. The 
present proposal is just a starting point. In any 
case, the following precautions have to be 
considered : 


- always preheat the device 
- peak temperature should be at least 30 °C 
higher than the melting point of the solder 
alloy chosen 

- thermal capacity of the base substrate 
Voids pose a difficult reliability problem for large 
surface mount devices. Such voids under the 
package result in poor thermal contact and the 


Fig 1 : Typical reflow soldering heat profile 


Temperature (°C) 
250 


Epoxy FR4 
“"" “board 


PowerSO-10 


high thermal resistance leads to component 
failures. The PowerSO-10 is designed from 
scratch to be solely a surface mount package, 
hence symmetry in the x- and y-axis gives the 
package excellent weight balance. Moreover, the 
PowerSO-10 offers the unique possibility to control 
easily the flatness and quality of the soldering 
process. Both the top and the bottom soldered 
edges of the package are accessible for visual 
inspection (soldering meniscus). 

Coplanarity between the substrate and the 
package can be easily verified. The quality of the 
solder joints is very important for two reasons : (I) 
poor quality solder joints result directly in poor 
reliability and (Il) solder thickness affects the 
thermal resistance significantly. Thus a_ tight 
control of this parameter results in thermally 
efficient and reliable solder joints. 


Soldering 


Cooling 


120 160 200 240 280 320 


Time (s) 


IST SGS-THOMSON 1/4 


+ MISESILECTRONICS 


985 


PowerSO-10 


SUBSTRATES AND MOUNTING INFORMATION 


The use of epoxy FR4 boards is quite common for 
surface mounting techniques, however, their poor 
thermal conduction compromises the otherwise 
outstanding thermal performance of _ the 
PowerSO-10. Some methods to overcome this 
limitation are discussed below. 


One possibility to improve the thermal conduction 
is the use of large heat spreader areas at the 
copper layer of the PC board. This leads to a 
reduction of thermal resistance to 35 °C for 6 cm2 
of the board heatsink (see fig. 2). 


Use of copper-filled through holes on conventional 
FR4 techniques will increase the metallization and 
decrease thermal resistance accordingly. Using 
a configuration with 16 holes under the spreader of 
the package with a pitch of 1.8 mm and a diameter 
of 0.7 mm, the thermal resistance (junction - 
heatsink) can be reduced to 12°C/W (see fig. 3). 
Beside the thermal advantage, this solution allows 
multi-layer boards to be used. However, a 
drawback of this traditional material prevent its use 
in very high power, high current circuits. For 
instance, it is not advisable to surface mount 
devices with currents greater than 10 A on FR4 
boards. A Power Mosfet or Schottky diode in a 
surface mount power package can handle up to 
around 50 A if better substrates are used. 


A new technology available today is IMS - an 
Insulated Metallic Substrate. This offers greatly 
enhanced thermal characteristics for surface 
mount components. IMS is a substrate consisting 
of three different layers, (I) the base material which 
is available as an aluminium or a copper plate, (Il) 
a thermal conductive dielectrical layer and (Ill) a 
copper foil, which can be etched as a circuit layer. 
Using this material a thermal resistance of 8°C/W 
with 40 cm2 of board floating in air is achievable 
(see fig. 4). If even higher power is to be dissipated 
an external heatsink could be applied which leads 
to an Rin(j-a) of 3.5°C/W (see Fig. 5), assuming 
that Rh (heatsink-air) is equal to Rth 
(junction-heatsink). This is commonly applied in 
practice, leading to reasonable heatsink 
dimensions. Often power devices are defined by 
considering the maximum junction temperature of 
the device. In practice , however, this is far from 
being exploited. A summary of various power 
management capabilities is made in table 1 based 
on a reasonable delta T of 70°C junction to air. 


Fig 2 : Mounting on epoxy FR4 head dissipation by 
extending the area of the copper layer 


Copper foil es FR4 board 


Fig 3 : Mounting on epoxy FR4 by using copper- 
filled through holes for heat transfer 


FR4 board 


saa? ee 7 
ee 


heatsink heat transfer 


Fig 4 : Mounting on metal backed board 


Copper foil 
‘ 2 Ss Insulation 


Aluminium 


Fig 5 : Mounting on metal backed board with an 
external heatsink applied 


Copper foil 
\ re Si Insulation 


Aluminium 
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SUBSTRATES AND MOUNTING INFORMATION 
(cont'd) 


The PowerSO-10 concept also represents an 
attractive alternative to C.O.B. techniques. 
PowerSO-10 offers devices fully tested at low and 
high temperature. Mounting is simple - only 


TABLE 1 


PACKAGE MECHANICAL DATA 


[___Poweos0pastagemounisdon ‘| RnGa) [POs 


PowerSO-1 0 


conventional SMT is required - enabling the users 
to get rid of bond wire problems and the problem to 
control the high temperature soft soldering as well. 
An optimized thermal management is guaranteed 
through PowerSO-10 as the power chips must in 
any case be mounted on heat spreaders before 
being mounted onto the substrate. 


[mm | inch Ci 
ee ame ae 
CA [sss [| 35 fore, [ora 


se eae 0.004 

poo | 0.60 | ore 
c_[oss | [oss [oors| | 0.02t 
[p_ [340 [ | 960 [0370| [0.378 


pr [740] [7.60 [0200[ [0.300] 
E [930| | 950 |osee| [0374 
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FOOT PRINT 


MOUNTING PAD LAYOUT 
RECOMMENDED 


HEADER SHAPE 


14.6 - 14.9 


10.6 - 11.6 


1.185 


0.67 - 0.73 


9.5| 5.13 
1.0 


Dimensions in millimeters Dimensions in millimeters 


SHIPPING TUBE 


DIMENSIONS (mm) 


18 

12 

0,8 
932 


Length tube 


Quantity per tube 


Surface mount film taping : contact sales office 
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PACKAGING INFORMATION 


IST] SGS-THOMSON | 


ROAD ATE? PARPHARTIA 
e MuCRCELEC TRON CS 


Atlee, 


RECTIFIERS AND SCHOTTKY DIODES PACKAGING 


DO35 DO41 Fi26 


For the following 
packages : 


P2t7? 317 Pg tats P4117 


MINIMELF 


SOT223 


Isolated TO220AB 


. 


P 14/17 P 15/17 


P16/17 


P 16/17 P17/17 P17/17 
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kg SGS-THOMSO 
>/ ae DO35 


PACKAGING AXIAL 


RADIAL TAPING 


ARX 400 30 40 
AZX 350 


Note : Sizes are given in millimeters 
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GS- 0 
Af, iincotuscrnontcs 


PACKAGING 


RADIAL TAPING 


vomponent Tape spacing 
Case Base Qty| Spacing 


DO35 5000 +0. 93 t2 65+2 
DO35 B2 5000 ; 2642 65+2 


DO35 
DO41 


Reel dimensions 


DO41 - 3000 5342 6542 


Note : Sizes are given in millimeters 


Note: All polarized components must be oriented tn one direction 
The Cathode lead lape shall be red. and the anode tape shall be while. 
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ke, SGS-THOMSON 
YF, wicRozLecTROMICS F126 


FAN FOLD BOX PACKGING 


PACKAGING AXIAL 
Component 


~ fe [ee |e [=] 


All dimensions are in millimeters 


Base Qty 


Note : All polarised components are oriented with their cathode tape coloured red and their anode tape white Unpolarised components 
have both tapes coloured red 
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kw, SGS-THOMSON DO27A 
IF. MICROELECTRONICS AG 


PACKAGING AXIAL 


TAPE AND REEL PACKAGING 


Component 
Case Base Qty Spacing 
a | 8 | © 


DO27A 1900 9+£0.5 9342 65+2 31.5 86 7omin 
AG 1000 10+0.5 4342 95+2 31.5 86 75min 


All dimensions are in millimeters 


Note : All polarised components are oriented with their cathode tape coloured red and their anode tape white Unpolarised components 
have both tapes coloured red 


MATCHBOX PACKAGING 


aoe 
DO27A | 600 149 62 80 
AG 100 149 62 80 
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fw, SGS-THOMSON MINIMELF 
YF, MICROELECTRONICS MELF 


PACKAGING SMD 


SURFACE MOUNT 


| en Holes Holes Holes 
spacing diameter | Position 
spacing 


A 


MINIMELF|2500| 4+0.1 eee a8 
MELF |1500; 4+0.1 |4+40.1/2+0 


All dimensions are in millimeters 


N 
# 
<4 
= 
Q 


All Polarised components have Cathode lead oriented towards the perfored side of the film. 
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ky SGS-THOMSON 


e MICROELECTRONICS SOT23 
PACKAGING SMD 
SURFACE MOUNT 


Component 
spacing 


Holes 
spacing 


Bo 


Compartment | 
depth 


Holes 
Position 


Holes diameter 


Base Qty 


A 


All dimensions are in millimeters 


= 
N 
a 
2 
© 
Q 
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ky 3GS-THOMSON 


e MICROELECTRONICS SOT223 
PACKAGING SMD 
SURFACE MOUNT 


Base 
-A{ Bl c|D/E leint| F/G@| w/e | 1 | R1| R2| RB |B | o2 | 
1000| min | 7.9 | 3.9 |1.95|1.65] - | - [5.45] - |i1e/665| 74] | | | 1.6 | 1.5 | 
Fo es ee ee ee ee ee eee 
max] 8.1 | 4.1 |2.05]1.85] 2.2] 13 |5.55] 9.5 |12.2/685/7.6] [| | | 1.8 | 1.6 | 


WSS SLT SN NON 
PT TF A A 5 A A A 
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ky, SGS-THOMSON SOD6 
YF. MICROELECTRONICS SOD15 


PACKAGING SMD 


TAPE AND REEL PACKAGING 


Film width Reel dimensions 


soD6" 2500 12+0.2 12.4+2 | 18.4max 13 6042 330 20.2 
SOD15] 2500 1640.2 16.442 | 22.4max 13 60+2 330 20.2 


All dimensions are in millimeters 

(1) Also known as CB472 

(2) Also known as CB473 

Note : Polarized devices have their cathode lead orinted towards the perforated side of the film 


Case |Base Qty 


Top cover 
thickness 0 10mm 


ae (max) 


Embossed 
Carrier 


HOUR 


Ee 


All dimensions are in millimetres 

'"! Also known as CB472 

'" Also known as CB473 

Note : Polarized devices have their cathode lead oriented toward the perforated side of the film 
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ky, SGS-THOMSON 
YF, CROELECTROMICS PowerSO-10™ 


PACKAGING SMD 


SHIPPING TUPE 


ube length 


Quantity per tube 


Surface mount film taping : contact sales office 
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1000 


{yz SGS-THOMSON TO220AC 
M.. iiiCROELECTRONICS TO220AB 


PACKAGING | PLASTIC 


SHIPPING TUPE 


[Dimensions (mm) 


TYP 


Tube length 532 


Ow Y> 
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{q, SGS-THOMSON “S0D93 
>/ f MICROELECTRONICS SOT93 


PACKAGING PLASTIC 


= a 


ios 


SHIPPING TUPE 


a 


ube length 532 


SHIPPING BOX 


eee 
AOL DPOWOBULTE 


LEESILEELMEOIP PO AF / 


AYP ixouneones 


SEMICONDUCTOR 
DEVICES 
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fk, SGS-THOMSON —_—sCISOWATT220AC 
AYE, wicnossernomes __ ISOWATT220AB 


PACKAGING ISOLATED PLASTIC 


t 


SHIPPING TUPE 


C 
Tube length 


Quantity per tube 
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‘TI SGS-THOMSON Isolated TO2Z20AC 
4, MICROELECTRONICS Isolated TO220AB 


PACKAGING ISOLATED PLASTIC 


SHIPPING TUPE 


C 
Tube length 


SHIPPING BOX 


SEMICONDUCTOR 
DEVICES 


ie: SIC ROULSOH SGT 
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fy, SGS-THOMSON DOP3I 
YF, wCROELECTRONICS TOP3I 


PACKAGING ISOLATED PLASTIC 


SHIPPING TUPE 


SHIPPING BOX 


eM SL 
OL DION OLILTE 


AEE GE ZS 


(STi Rei 


SEMICONDUCTOR 
DEVICES 
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kw, SGS-THOMSON 
4, iiCROELECTROMICS ISOTOP® 


PACKAGING ISOLATED PLASTIC 


/— =< 


A 
i 


SHIPPING TUPE 


write length 


Quantity per tube 
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{5 S¢S:THOMSON DO4 


» MICROELECTRONICS DO5 
PACKAGING METALLIC 
SHIPPING BOX 


er ae 
DO4 100 
DO5 50 


‘Th SES"THOMSON 
IF... (SROELESTRORTES 


SEMICONDUCTOR 
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QUALITY AND RELIABILITY 
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ky SGS-THOMSON 


e MICROELECTRONICS 


1. INTRODUCTION : 


Using its technological know-how in the field and 
its historical position of leader, SGS-THOMSON 
will extend its product portfolio through new 
technelogies and packages. This strategy will 
closely associate product performance and high 
reliability. 

All of our working methods meet these 
requirements and result from an awareness at all 
levels of the necessity to design and product 
quality. In particular, a training along these lines is 
systematically given to our personnel. 


The effort to strengthen our quality culture has put 
a new emphasis on the application of S.P.C. 
(Statistical Process control) techniques. In addition 
to this, technical improvements are done regularly. 
All these actions have been taken as a result of our 
continuous drive for progress, a theme we rely on 
to remain the leader. 


Sales type 
Base quantity 


Date code of the month in store 


Marking of the device 


Quality acceptance number : 
This number is generated by the 
computer 

It is legible or bar coded 


QUALITY AND RELIABILITY 


2. BAR CODE AND TRACEABILITY : 


Bar Code 


The bar code system applied to the shipments has 
the main following objectives : 


* To reduce shipment errors to zero defect by 
avoiding human errors. 


* To read, with a QA number key, the quantity 
shipped or remaining in the store. When the pieces 
have been shipped, the computer indicates to 
which customer they have been sent. 


With the QA number (refer to drawing), full process 
traceability is provided : IN/OUT dates at diffusion, 
assembly, test as well as location. In addition 
shipment date and shipment number are provided. 


AYJ Bitmorterrcnes 


Manufactured under patents or patents pending 


TYPE 
Q.TY 
DATE CODE 


MARKING 


XXXXXXXXXXXXXXXXXXXXXXXXXX 


sg900e2¢9 


This label to be sent for all complaints 


The label is stuck on each boxe (aty per box = base qty). 


October 1993 
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QUALITY AND RELIABILITY 


3. QUALITY BY DESIGN : 
3.1 QUALIFICATION OF A NEW PRODUCT : 


* Requested for all new products. 


* Qualification plan according to internal 
specification. 


* Main documents requested are : 

. Design rules manual 

. Development report 

. Characterization report on 3 manufacturing lots 
. Reliability report on 3 manufacturing lots 

. Product Specifications 


* Requested internal approvals are : 
. Originator 

. Product manager 

. Division QA manager 


3.2 QUALIFICATION FOR A CHANGE OF 
TECHNOLOGY : 


* Requested for : 

. All major new processes (either wafer fab and 
assembly). 

. Critical change of process step. 

. Change of manufacturing location. 

* Qualification plan according to internal 

specification. 

* Main documents requested are : 

. Characterization report on 3 manufacturing lots. 

. Reliability report on 3 manufacturing lots. 

. Manufacturing specifications. 

. Failure mode defect analysis or criticity analysis . 

. Provisions for traceability. 


* Requested internal approvals are : 
. Originator 

. Product Manager 

. Division QA Manager 


* Technology change notification to customers. 
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QUALITY AND RELIABILITY 


4 QUALITY ASSURANCE ORGANIZATION : 
4.1 INPROCESS CONTROL FLOW CHART : 


Wafer Fab standard production process flow chart 


Material inspection 100% Operation or screening 


Wafer fabrication 100% Operation with SPC 


In process control (Monitor) 
In process control 


Finished wafer inspection Q.A. Gate inspection (Sample accept) 


Assembly standard production process Flow chart 


Material inspection 
Die electrical tests and visual inspection 
Quality inspection 


Assembly 
Moulding and stabilization bake 


In process control 
Lead finish 


Reliability tests 
Packaging 


‘Solderability inspection 
Rawline inspection 

Test and finishing 

In process control 

Packing 

Outgoing quality suspection 


4.2 OUTGOING QUALITY INSPECTION : 


All product is submitted to the outgoing QC All rejected lots should be 100% rescreened and 
inspection. resubmitted to the OQI. 


fy, SGS-THOMSO 3/6 
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QUALITY AND RELIABILITY 


cumulative electrical and inoperative mechanical failures 


4.3 RELIABILITY ASSURANCE : 


ABSTRACT OF SURE 6. 
RELIABILITY ASSURANCE. 


The reliability approach : In a customer’s finished 
product, semiconductor devices must work 
normally in a stable manner under the given 
operational conditions throughout the specified life 
of the product. 


SGS-THOMSON, therefore, exercises meticulous 
care in the design and manufacturing stages and 
studies the various factors that affect the reliability 
of semiconductors such as operational and 
environmental conditions. 


Reliability testing : 


Reliability testing is an ongoing process adopted to 
identify and then improve reliability performance. 


Accelerated tests are an important tool for 
evaluating long term reliability and stability of 
process and product parameters. 


SGS-THOMSON performs rigorous _ tests 
throughout production to ensure that production 
devices have the properly designed reliability. 


Two major actions are developed to monitor 
reliability performances : 

. Real time control (RTC tests) 

. Periodical reliability tests. 


4.3.1REAL TIME CONTROL (RTC TEST) : 


This program requires the assembly plants to 
perform sampling of the manufacturing flow (after 
OQ! acceptation) every week, on_ each 


[as 


4.3.2.1 TEST SELECTION GUIDELINES 


Specific emphasis is put on _ electrical, 
thermomechanical and environmental tests which 
are intended to accelerate failure mechanisms in 
order to define the limits of the products when they 
are submitted to industrial conditions. 


The tests performed are split into 2 main families 
called die- oriented tests and package-oriented 
tests. 

The tests are selected according to the knowledge 
of the application conditions of the products, the 
failure mode effect analysis performed at design / 
development, and to the history of the 
manufacturing process. 

An intermediate family (die and package-oriented 
tests)is also described. 


The attached sheets provide the relevant 
information on applicable tests, international 
standards, failure point, failure process, 
acceleration factors, usual failure rate as well as 
acceptance numbers. 


4.3.2.2 ABBREVIATIONS AND MEANINGS 
Any device which does not 
comply to its specification 
Failure point: Physical localization of failure 


Failure 
process : 


Failure : 


Physical or chemical or other 
mechanism resulting in a failure. 


FIT: Failure unit : 1 fit = 1 failure in 10° 
devices - Hours. 


technological family. Failure rate: Also called “Lambda - 4” ; itis the 
incremental change in the number 

The tests are performed on assembly plants. of failures per associated incre- 
Corrective actions have to be taken by the local Q mental change in time. Failure 
and R department when the failures exceed the rate is expressed in fits. 
target, and in a second time, if failures are Nota : MTBF (Mean Time Between 
confirmed, information is sent to the Q and R Failure) = 1/0. 
division in order to receive instructions. Currently “AX” is provided in the 

; useful life of device (constant A ; 
4.3.2 PERIODICAL RELIABILITY TEST : exponential modelization of the 
On each technological family, for data acquisition population reliability : 
and quality monitoring, SGS-THOMSON performs Rt) = N(t) = e 
long term reliability tests by periodical sampling N(to) 
after OQI acceptation. Accelerating 
These tests are performed either on assembly factor : The physical or chemical factor 
location or on Q.A. Division. increasing the failure rate. 
4/6 z 
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Confidence 

level : A60 % confidence level means 
there is 60 % possibility that the 
sample came from a population 
whose failure rate does not 
exceed the given failure rate. 


Ea: Activation energy (eV : electron 
volt). Activation energy is intro- 
duced for example in the Arrhenius 
law - It is representative of the 
failure mechanism involved. 

Ex : 1eV is used to modelize 
failure rate when surface charges 
are involved. 


4.3.3.1 DIE ORIENTED TESTS 


Test description Failure point Failure process accelerating factors/ 


activ. energy 


Usual samples size 
& acceptance 
number 


High temperature Melallization 
storage (HST) 
MIL STD 750C -1032 


1000Hrs - Ta=150°C 


Contactdegradation {| Temperature :0.8eV 


Intermetallic growth Temperature : 0.8eV 


High tempetarure 
reverse bias (HTRB) 
MIL STD 750C -1038 
1000Hrs 
Ta=110/150°C 


Passivation layers 
and silicon interfaces 


Surface charges 
accumulation 


Temp./elec field 


1.0eV 


active area and 
mechanical 
interfaces 


Steady state life test 
(OLT) 
MIL STD 750C -1026 


Charges 
accumulation / 
thermal runaway 


Tj, J (current density) 


silicon volume 
(active area) 


Electrostatic 
discharges(ESD) 
MIL STD 750C -1020 


Poor design and die 
process 


Vpeak amplitude 


4.3.3.2 DIE AND PACKAGE ORIENTED TESTS 


Test description Failure point Failure process accelerating factors/ 


activ. energy 


Usual samples size 
& acceptance 
number 


Intermittent life test Mechanical Fatigue Temperature 
MIL STD 750C -1037 | interfaces variation Tj 22/0 
thermal fatigue 
Repetitives surges Silicon volume and Silicon structure Surges amplitude 20/0 
Ipp-100S and 1000S _ | die attach anomaly and duration 
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QUALITY AND RELIABILITY 


4.3.3.3 PACKAGE ORIENTED TESTS (main tests) 


Test description Failure point Failure process accelerating factors/ | Usual samples size 
activ. energy & acceptance 
number 


Humidity / 
temperature / 
voltage Ea = 0.8eV 


Poor hermeticity 
contamination 
corrosion 


Humidity bias 85°C 
85% 1000H - Vr as 
specified in the 

applicable devices 
specif (THB ° 


Die periphery 
passivation bonds; 
metallization 


Temperature 
pressure 


Poor hermeticity 
contamination 


Autoclave test 121°C 
2 ATM/ 168Hrs 
100% RH (PCT) 


Thermal cycling (TCT) 
-55°C/ + 150°C 

100cy 
1000cy 


die periphery 
passivation 


Temparature 
extremes in cycling 


Silicon / package 
thermal 

expension coefficient 
mismatch 


Die volume structure 
interfaces 


Aging humidity / 
temperature 


Plating or dipping 
process material 


solderability Lead surface 
MIL STD 750C - 2026 
1H steam aging 


245°C - 5s 


CC 57 S&S-THOMsON 


e MICROELECTRONICS 
1016 


NOTES 


SALES OFFICES 


EUROPE 


DENMARK 


2730 HERLEV 

Herlev Torv, 4 

Tel (45-44) 94 85 33 
Telex 35411 

Telefax: (45-44) 948694 


FINLAND 


LOHJA SF-08150 
Ratakatu, 26 

Tel (858-12) 155 11 
Telefax (358-12) 155 66 


FRANCE 


94253 GENTILLY Cedex 
7 - avenue Gallien! - BP 93 
Tel (33-1) 47 40 75.75 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 79 10 


67000 STRASBOURG 
20, Place des Halles 

Tel (33-88) 75 50 66 
Telefax (33-88) 22 29 32 


GERMANY 


85630 GRASBRUNN 
Bretonischer Ring 4 
Postfach 1122 

Tel (49-89) 460060 
Telefax (49-89) 4605454 
Teletex 897107=STDISTR 


60327 FRANKFURT 
Gutleutstrasse 322 

Tel (49-69) 237492-3 
Telefax (49-69) 231957 
Teletex 6997689=STVBF 


30695 HANNOVER 51 
Rotenburger Strasse 28A 
Tel (49-511) 615960-3 
Teletex 5118418 CSFBEH 
Telefax (49-511) 6151243 


90491 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel . (49-911) 59893-0 
Telefax (49-911) 5980701 


70499 STUTTGART 31 
Mittlerer Pfad 2-4 

Tel. (49-711) 13968-0 
Telefax (49-711) 8661427 


ITALY 


20090 ASSAGO (Ml) 

V.le Milanofior! - Strada 4 - Palazzo A/4/A 
Tel (39-2) 57546 1 (10 linee) 

Telex 330131 - 330141 SGSAGR 
Telefax: (39-2) 8250449 


40033 CASALECCHIO DI RENO (BO) 
Via R Fucini, 12 

Tel (39-51) 593029 

Telex 512442 

Telefax. (89-51) 591305 


00161 ROMA 

Via A. Torlonia, 15 

Tel (39-6) 8443341 
Telex 620653 SGSATE | 
Telefax (39-6) 8444474 


NETHERLANDS 


5652 AR EINDHOVEN 
Meerenakkerweg 1 

Tel (31-40) 550015 
Telex 51186 

Telefax (31-40) 528835 


SPAIN 


08004 BARCELONA 

Calle Gran Via Corts Catalanes, 322 
6"" Floor, 2” Door 

Tel (34-3) 4251800 

Telefax (34-3) 4253674 


28027 MADRID 

Calle Albacete, 5 

Tel (34-1) 4051615 
Telex 46033 TCCEE 
Telefax: (84-1) 4031134 


SWEDEN 


S-16421 KISTA 
Borgarfjordsgatan, 13 - Box 1094 
Tel (46-8) 7939220 

Telex 12078 THSWS 

Telefax (46-8) 7504950 


SWITZERLAND 


1218 GRAND-SACONNEX (GENEVA) 
Chemin Francois-Lehmann, 18/A 

Tel (41-22) 7986462 

Telex 415493 STM CH 

Telefax (41-22) 7984869 


UNITED KINGDOM and EIRE 


MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 

Tel. (44-628) 890800 
Telex 847458 

Telefax (44-628) 890391 


AMERICAS 


BRAZIL 


05413 SAO PAULO 

R Henrique Schaumann 286-CJ33 
Tel (55-11) 883-5455 

Telex (391)11-37988 “UMBR BR” 
Telefax (55-11) 282-2367 


CANADA 


NEPEAN ONTARIO K2H 9C4 
301 Moodie Drive Suite 307 
Tel (613) 829-9944 

Telefax (613) 829-8998 


U.S.A. 


NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
55 Old Bedford Road 

Lincoln, MA 01773 

Tel : (617) 259-0300 

Telefax (617) 259-4421 


SALES COVERAGE BY STATE 


ALABAMA 
Huntsville - Tel (205) 533-5995 
Fax (205) 533-9320 


ARIZONA 
Phoenix - Tel (602) 867-6217 
Fax. (602) 867-6200 


CALIFORNIA 

Santa Ana - Tel (714) 957-6018 
Fax (714) 957-3281 

San Jose - Tel (408) 452-8585 
Fax (452) 1549 


COLORADO 
Boulder - Tel (303) 449-9000 
Fax (303) 449-9505 


FLORIDA 
Boca Raton - Tel (407) 997-7233 
Fax (407) 997-7554 


GEORGIA 
Norcross- Tel (404) 242-7444 
Fax (404) 368-9439 


ILLINOIS 
Schaumburg - Tel (708) 517-1890 
Fax (708) 517-1899 


INDIANA 

Kokomo - Tel (317) 455-3500 
Fax (317) 455-3400 

Indianapolis - Tel (817) 575-5520 
Fax (317) 575-8211 


MICHIGAN 
Livonia - Tel. 313) 953-1700 
Fax (313) 462-4071 


MINNESOTA 
Bloomington - Tel (612) 944-0098 
Fax (612) 944-0133 


NORTH CAROLINA 
Cary - Tel (919) 469-1311 
Fax (919) 469-4515 


NEW JERSEY 
Voorhees - Tel (609) 772-6222 
Fax (609) 772-6037 


NEW YORK 
Poughkeepsie - Tel.: (914) 454-8813 
Fax: (914) 454-1320 


OREGON 
Lake Oswego - Tel - (503) 635-7650 


TENNESSEE 
Knoxville - Tel (615) 524-6239 


TEXAS 

Austin - Tel (512) 502-3020 
Fax (512) 346-6260 

Carrollton - Tel (214) 466-8844 
Fax (214) 466-8130 

Houston -_ Tel: (713) 376-9936 
Fax (713) 376-9948 


FOR RF AND MICROWAVE 
POWER TRANSISTORS CON- 
TACT 

THE FOLLOWING REGIONAL 
OFFICE IN THE U.S.A. 


PENNSYLVANIA 
Montgomeryville - Tel (215) 361-6400 
Fax (215) 361-1293 


ASIA / PACIFIC 


AUSTRALIA 


NSW 2220 HURTSVILLE 
Suite 3, Level 7, Otis House 
43 Bridge Street 

Tel (61-2) 5803811 

Telefax (61-2) 5806440 


HONG KONG 


WANCHAI 

22nd Floor - Hopewell centre 
183 Queen's Road East 

Tel (852) 8615788 

Telex 60955 ESGIES HX 
Telefax (852) 8656589 


INDIA 


NEW DELHI 110019 

Liaison Office 

3rd Floor, F-Block 

International Trade Tower 
Nehru Place 

Tel (91-11) 644-5928/647-9415 
Telex. 031-70193 STMI IN 
Telefax (91-11) 6443054 


MALAYSIA 


SELANGOR, PETALING JAYA 46200 
Unit BM-10 

PJ Industrial Park 

Jalan Kemayjuan 12/18 

Tel (03) 758 1189 

Telefax (03) 758 1179 


PULAU PINANG 10400 

Ath Floor - Suite 4-03 

Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 

Telefax (04) 379816 


KOREA 


SEOUL 121 

8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 

Tel (82-2) 553-0399 
Telex SGSKOR K29998 
Telefax (82-2) 552-1051 


SALES OFFICES 


SINGAPORE 


SINGAPORE 2056 

28 Ang Mo Kio - Industrial Park 2 
Tel (65) 4821411 

Telex RS 55201 ESGIES 

Telefax (65) 4820240 


TAIWAN 


TAIPEI 

11th Floor 

105, Section 2 Tun Hua South Road 
Tel (886-2) 755-4111 

Telex 10310 ESGIE TW 

Telefax (886-2) 755-4008 


THAILAND 


BANGKOK 10110 

54 Asoke Road 
Sukhumvit 21 

Tel (662) 260 7870 
Telefax (662) 260 7871 


JAPAN 


TOKYO 108 

Nisseki - Takanawa Bld 4F 
2-18-10 Takanawa 
Minato-Ku 

Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 


Information furnished is believed to be accurate and reliable However, SGS-THOMSON Microelectronics assumes no responsibility for the 
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No 
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specification mentioned 
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. 
SGS-THOMSON Microelectronics Sepa are not authorized for use as critical components in life support devices or systems without express 
written approval of SGS-THOMSON Microelectronics. 


© 1994 SGS-THOMSON Microelectronics — Printed in Italy — All Rights Reserved 
SGS-THOMSON Microelectronics GROUP OF COMPANIES 


Australia - Brazil - France - Germany - Hong Kong - Italy - Japan - Korea - Malaysia - Malta - Morocco - The Netherlands - 
Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A. 


Recycled and chlorine free paper 


oe 


Recycled and chlorine free paper 


Eurodis Texim Electronics B.V. 
Postbus 172 
7480 AD Haaksbergen 
Tel. : 05427 33333 
Fax : 05427 33888 


ORDER CODE: DBDIODEST/2 


